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1.0 Executive Summary

JJR was retained by the Chatfi eld Marina management to assess the potential eff ects on the existing Chatfi eld 
Marina that would result from increasing the Chatfi eld reservoir pool range.  This assessment considers the full 
range of water levels from low pool to full water supply pool (FWSP).  This report has been written to supplement 
the information documented in the draft Chatfi eld Reservoir Storage Reallocation FR/EIS, dated September 2010, 
prepared for the Colorado Water Conservation Board (Reference 1).  In addition to evaluating the eff ects of the 
normal pool range expansion, the eff ects of the revised fl ood frequency predictions are also included in this 
report.    

This report provides an evaluation and inventory of the existing facilities, documents the basic design 
requirements, and identifi es two alternative approaches to modifying the marina and the local environs to 
respond to the post reallocation condition.  

The existing marina presently leases space for its operation.  The lease boundary is not clearly delineated between 
the State Park facilities and the Marina.  Therefore, for the purpose of this study, the upland facilities that are 
primarily associated with the marina facility have been included in the evaluation.  All elevations identifi ed in this 
report are based on those used in Reference 1 as Mean Sea Level (MSL).

Appendix H of Reference 1 documents the expected fl ood elevations and frequency.  The Land Development 
Guidance at Corps Reservoir Projects (Reference 2) provides upland development guidelines for fl ood evaluation 
and is used here as the basis for development of the alternatives.  The water level graphics in Appendix 1 of this 
report show the existing pre-reallocation water level conditions, the “Reefs” alternative water level conditions 
and the “Islands” alternative water level conditions .   The fi nal design for the renovations is not complete.  The 
fi nal design may be a combination of the alternatives presented in the report or it may be a new alternative 
altogether.  This report identifi es alternatives to develop an approximate range of costs to be expected as the 
design progresses.  The formal engineering and design process will develop a more accurate opinion of probable 
construction costs.

The existing Chatfi eld Reservoir Recreation Facilities Modifi cation Plan (Reference 3) examined some of the 
conditions related to the reallocation, but did not evaluate the eff ects of the additional water imposed above the 
FWSP.  These eff ects have not been adequately accounted for in the cost assumptions listed in the reference 3 
tabulations.

The changes in the reservoir conditions documented in this report require signifi cant rebuilding of the marina 
facility for it to remain functional.  Based on the rebuilding requirements, two design alternatives were developed 
and are documented herein.  The design alternatives represent two diff erent approaches to achieving this 
objective. The “Islands” concepts develops the basin by select excavation and fi ll distribution and the “Reefs” 
concept develops the basin by creating a protective reef.  

Finally, this report contains both the approximate engineering costs and the potential construction costs 
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2.0 Introduction

The Chatfi eld Reservoir was constructed by the Corps of Engineers starting in 1973 as a fl ood control project.  The 
decision to build the reservoir was the result of the disastrous fl ood of 1965.  The current proposal used in the 
reallocation studies plans to raise the lake level normal pool from 5,432’ to 5,444’ MSL.  The new calculated pool 
elevation for the 50 year fl ood elevation will be 5,467.1’ and the 100 year fl ood elevation will be 5,474.3’. 

The original FWSP design range was from 5,423’ to 5,432’ MSL, although three times (1980, 1983, and 1995) the 
reservoir fl ood conditions have reached 5,447’+/-.   The evaluation of the impacts of these fl ood events will be 
used as the basis for determining the engineering requirements and costs related to keeping the marina business 
viable and functioning in the post reallocation environment.  

This report is based on site evaluations of the current facility and current marina operating conditions, future 
reservoir conditions predicted in Reference 1, development constraints identifi ed in Reference 2, and our 
experience in waterfront design and engineering.  

Signifi cant eff ort has been made during the development of the reallocation project to defi ne the impacts on the 
reservoir, the endangered species habitat and the recreational facilities.  This assessment is a more in-depth study 
of the operations and physical state of the marina to gauge the eff ect of the reallocation project on the facility. 

Access to the marina facility needs to be provided not only during the normal range of water elevations, but 
though the larger range of fl ood induced water elevations.  The range of fl ood elevations is documented in 
Appendix H of reference 1; guidance for the development is documented in reference 2; a waiver of some of the 
guidance is documented in Appendix 6 of reference 3.  That waiver addresses the beach house and other facilities, 
but does not provide guidance for the marina.  Utility connections are particularly susceptible to inundation and 
need to be addressed accordingly.  This report will document the proposed changes to the marina to meet the 
requirements and the intent of the Land Development Guidance at Corps Reservoir Projects (Reference 2).

This report will:
1. Document the existing marina facility, identifying components and describing their function
2. Identify the constraints to sustaining a marina facility under the reallocation environment
3. Provide alternative layouts that meet the future facility needs, achieving a consistent level of service similar 

to what exists at the present.
4. Develop preliminary engineering costs and opinions of probable construction costs based on the concept 

alternatives

associated with the two explored alternatives.  As with any report at this early stage, many factors may occur 
that will signifi cantly change the fi nal costs. Given the preliminary nature of the alternative development, a 
contingency has been added to the opinions of probable construction costs.
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2-1 Chatfi eld Reservoir - Area of Concern Outlined
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3.0 Existing Conditions

The existing design range of water level elevations is from 5,423’ to 5,432’, although three times since construction 
of the reservoir there have been fl ood events where the elevation has reached 5,447’.  According to the 
documentation provided in Appendix H of the draft Environmental Impact Statement (EIS) (Reference 1), water 
elevation 5,447.2’ approximately equates to fi fteen feet above the original pool design.  Due to the fl ood events, 
modifi cations to the electrical transformer location and the sanitary lift station elevation were made to protect 
them from the occasional fl ooding.  These modifi cations raised the equipment to a slightly higher elevation than 
the 5,447’ fl oods.  

JJR undertook an inventory of the existing conditions during a site visit on October 6, 2010.  The inventory was 
supplemented by a review of photographs and interviews with the marina operators, Roger and Linda Perry.  
Assisting JJR in the inventory and condition assessments was Steven Shoup, a representative of Atlantic Meeco, 
Inc., an internationally known fl oating dock manufacturing fi rm.

In Water Facilities

3-1 Existing Marina Layout
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Marina Docks

The existing fl oating dock system was built by the operator incrementally over the last 27 years.  The dock system 
consists of welded tube steel frames, polyethylene encased polystyrene fl oats, and Ipe (sustainable Brazilian 
hardwood) decking.   The frames have fi eld welded connections along the mainwalks and hinged connections at 
fi nger and secondary platform connections.  The shallow nature of the tube frames results in signifi cant fl exure 
(bounce) of the dock system when subject to pedestrian loads.  The frames, fl oats, and decking are all in excellent 
condition and have been carefully maintained. 

The system is more sensitive to wave and wake action than modern factory manufactured systems and requires 
wave and wake protection along with protection from moving ice.

Access to the docks is controlled by keypad accessed security gates. One gate is located on the restaurant platform 
and a second gate controls access from the fuel dock gangway.
Currently there are 334 slips ranging from 25 to 40 feet in length.  

The fl oating picnic platforms are hinged to the south end of the fl oating marina and behave structurally as semi 
independent rafts.  They provide a place for grilling and picnicking within the confi nes of the fl oating marina. 

3-2 Floating Docks Side View
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Dock Anchorage System

The marina docks and the breakwater are held in place using a cable and winch system. The system is anchored to 
the bottom of the reservoir with a combination of concrete anchors and helix anchors.  The anchors are installed 
and maintained by the operator using a custom spud barge.  The 99 anchor point system requires occasional 
movement and adjustment by the operator.  Discussions with the operator reveal that the anchor system, like the 
dock system has been incrementally expanded and modifi ed over the years.  

3-3 Floating Docks

3-4 Cable and Winch Systems
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The anchor system is limited in its current confi guration to the normal range of elevations plus occasional fl ood 
elevations to 5,472’+/-.  The cables associated with the anchor system at the outboard walkway cross the surface 
of the decking at some locations which result in a signifi cant tripping hazard.  The anchorage system in place 
today was developed by the operator and represents the current system and conditions.  Changes in either will 
probably require a complete reanalysis of the system to meet the new conditions.

Recycled Tire Breakwater

The north and west edges of the marina are vulnerable to wave and wake action from the main body of the lake.  
Additionally, spring thaw results in signifi cant ice movement on the lake.  The marina operator has installed a 
fl oating tire wave attenuator to protect the marina docks along these edges.  The two part attenuator has an inner 
barrier attached to the outer edge of the docks.  The outer 18’ wide mat of tires is anchored independently of the 
fl oating docks and is separated by approximately 6’ from the inner system on the north and 2’ on the west. The 
anchorage of the fl oating breakwater is not adjustable.

The system was popular for marinas in the 1980’s as a lower cost alternative to fi xed breakwaters or fl oating 
concrete structures.  Although the system is not very attractive, it has worked very well over the years.  Without the 
protection of the wave attenuator, it is likely that this dock system could experience increased damage from wave 
and ice impacts.

3-5 Floating Tire Breakwater
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Marina Dock Utilities

Electric

Not all of the slips have shore power available to the boaters.  Those that have power, docks A and B, have 30 amp 
120 V metered service. 

Water

The slips that have power also have potable water supplies.  There is no fi re protection system in the marina.  Fire 
cabinets and extinguishers are located throughout the marina docks to provide a nominal level of fi re abatement 
capability.

Sanitary

The fuel dock area includes a Pumpout station and a type 1 dump station.  This system is connected to a lift station 
that discharges the waste to a second lift station located within the restaurant structure.  The second lift station 
discharges the waste upland to a fi nal lift station which conveys the waste into the municipal sanitary system.

Floating Offi  ce/ Restaurant/ Restrooms

The primary building for the marina is a 4,000 sf fl oating structure supported by a dock section platform with 
exposed polystyrene fl otation.  A ship’s store/ deli and restaurant includes restrooms and a marina offi  ce.  Laundry 
and shower services are not provided in this building.  Since the marina is primarily a day use facility, laundry and 
shower facilities are not amenities that would be used by the boaters.   

Floating Fuel Structure

The 64 sf fuel dock building provides an area for fuel payment transactions and storage of fuel dock related 
equipment.  It is supported by the fl oating dock system and provides basic service similar to most marinas.

3-6 Dock Utilities



Chatfi eld Marina
Reallocation Impact Assessment Report

2011

11

Fuel Station

The marina has a 2,000 gallon gasoline only capacity for marine fueling.  This is provided by four 500 gallon above 
ground storage tanks (AST) each within galvanized steel containment tanks fl oating on dock platforms.  Filling of 
the tanks is accomplished by the tanker man dragging the fi ll line down the gangway and manually fi lling each 
tank separately.  The tanks are connected and they feed the two fuel dispensers on the fuel dock.  There is no 
diesel fuel available.

3-7 Floating Offi  ce/ Restaurant/ Restrooms

3-8 Fuel Hut
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Pumpout Facility

The marina fuel dock facility has the capability to pump out type 3 toilet facilities (holding tanks) and type 1 waste 
buckets. The facility is in very good condition and is used regularly.

The Pumpout fi xture is supplemented by a dock mounted lift station. This boosts the pressure and deposits the 
waste in a fl oating platform lift station that discharges the waste to the upland lift station.

Main Gangway

The primary access to the fl oating marina is by a 150’ long articulated fl oating walkway that rests on a concrete 
accessway during low water conditions.   The gangway functions until the water elevation reaches 5440’.  No 
security gates are provided on the gangway, but access is through a gate located on the fl oating restaurant 
platform.

Fuel Dock Gangway

A secondary access to the docks is located at the fuel dock.  This gangway provides restroom, trash receptacle and 
parking lot access to the boaters and allows the tanker man a means of access during the fueling evolution.  The 
gangway is relatively short and may become uncomfortably steep during low water conditions.

3-9 Fuel Station
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3-10 Pump Out                                                                                                   3-11 Pump Out Station

3-12 Lift Station 1
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Upland Facilities

Restrooms

No upland restrooms are directly maintained by the marina operator. There are two state park restroom facilities 
near the marina parking areas, one to the south and another just east of the parking lots.  Both are plumbed and 
connected to the sanitary system. Both restrooms are situated below the proposed 5,444’ inundation line.

Parking 

The marina facility is serviced by a 258 stall parking lot supplemented by a launch ramp parking facility with 65 
trailer spaces and 62 car spaces.  Both lots are contained within the bounds of the 5444’elevation aff ected zone. 
The lots are in fair condition.   

3-13 Main Gangway to Marina

3-14 Gangway Approach
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Access Roads

The roads to the marina access both the marina and launch ramp parking lots.  With the exception of the 
immediate approaches to the parking areas, all of the roads are above the 5,444’ elevation. 

3-15 Fuel Dock Gangway

3-16 Upland Restrooms
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Storage Yard

The marina has a fenced storage yard at the east end of the parking lot that provides a secured area for 
maintenance equipment and for paddleboat storage during the off  season.

Stormwater Management

At the marina parking lot, there are storm grates that collect and direct runoff  though a single pipe and discharge 
it to the lake.  No sumps or sediment detention was noticed in the site walk through.

Shelters and Picnic Facilities (State Park Property)

Multiple shelters are located near the marina and seem to be well used.  Previous fl ood events have caused 
catastrophic failures at some of the structures. 

Utilities

Utilities to the marina dockage include, water, power, and sanitary and have been installed in an underwater 
trench to a location directly below the restaurant platform.  The excess length at low water elevations is hidden 
under the fl oating platform.   

Electric

The electrical transmission lines throughout the park are buried.  The primary transformer for the marina is located 
on an elevated mound south of the marina parking lot at approximate elevation 5,447’ although the adjacent land 
is below the 5444’ elevation.  The electrical feed to the docks is hidden below the fl oating restaurant.

3-17 Existing Parking Lot
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3-18  Marina Storage Yard

3-19 Primary Transformer
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Water

Potable water is supplied to the marina from the upland and is connected to the fl oating restaurant via fl exible 
hoses. 

Sanitary Sewer

Marina waste is discharged via a lift station (FM1) from the restaurant building to the upland lift station 
approximately 1,700’; a second lift station (FM2) discharges the waste off  site and into the municipal system 
another 4,700’.  FM2 is located at 5,447’MSL and will be inundated during fl ood events.

Communications

Telephones are located at the marina offi  ce and restaurant. Wireless internet is available throughout the state park, 
but is a bit spotty. Many boats have satellite dishes.

Park furnishings

Much of the park furnishings are dated and in only fair condition.

Landscaping

Along the lakeward edge of the marina parking lot is a landscaped and furnished park area with a memorial. 
It provides a pleasant buff er to the parking area. The trees lining the current FWSP of 5,432’ are volunteer 
cottonwoods that have grown since the development of the original fl ood control reservoir.  All of the existing 
vegetation between the low and FWSP levels will be lost in the post reallocation environment.

Signage

Traffi  c and wayfi nding signage throughout the park meets the current park standards.  

3-20 Lift Station 2
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South Launch Ramp (State Park Property)

The South Launch ramp provides an alternative launch point to the larger North Ramp and is used for service and 
storage access at the marina.  The parking lot adjacent to the ramp is separated from the marina users parking 
area.  

3-21 Picnic Shelter                                                                                       3-22 Picnic Table

3-23 Launch Ramp
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4.0 Reservoir Storage Reallocation Impacts

Overview

Based on the draft EIS report (Reference 1), the Full Water Supply Pool level (FWSP) of the post reallocation 
reservoir will be 5,444’ MSL. During fl ood conditions, and with the addition of rain and snow melt, this elevation 
will be exceeded on an occasional basis.    Water level elevations above 5,447’ are predicted to occur every 10 
years, while the 50 and 100 year recurrence intervals indicate water levels of 5,467 and 5,473 MSL respectively.  
At 30’ higher than the FWSP conditions, this signifi cantly restricts the options available for marina operation and 
survivability.   

The Land Development Guidance at Corps Reservoir Projects report (Reference 1) dated April 30, 2004 provides 
assistance for the appropriate siting of facilities such as Chatfi eld and restricts development below various 
elevations.  The guide is very specifi c in the types of structures allowed.  

In a letter from the USACE Hydrologic Research Branch dated January 29, 2009 a conditional waiver of placing 
structures in the upper region of Zone 1 (5,447’ to 5,453’ MSL) was granted for some parts of the State Park, 
although the marina structures were not included.  Other facilities associated with the State Park and Reservoir 
have not been evaluated for fl ood damage expectations in the Chatfi eld Reservoir Recreation Facilities 
Modifi cation Plan (Reference 3).  The plan, prepared by EDAW/AECOM in January 2010, ignores the impact of water 
elevations above FWSP on the marina related facilities.   

4-1 USACE Land Development Guidance Zone Section

5555
Top of 
Spillway

5423
Low Water

5447.2
Pool

5467.1
50 Year Flood

5474.3
100 Year Flood
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4-2 Zone Description
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For the purposes of this study, alternatives were developed that provide normal marina operations from water 
elevation 5,423’ MSL to 5,447.2’ (Corps Zone 1), near normal but restricted access to water elevation 5,467.1’ (Corps 
Zone 2), and emergency survival mode to water elevation 5,474.3’ (Corps Zone 3).   

The normal mode is defi ned as having no special circumstances or restrictions to customer’s full use of the facility.  
Restricted access mode means that the marina operator may access the site and perform some maintenance and 
security functions.  The 5,454’ elevation is mentioned in reference 1 and represents a condition between the 10 
year and 50 year probabilities.  

Emergency survival mode means that utilities will be secured and that only those functions that keep the marina 
in place should be attempted.  

Marina Impacts

Docks

The existing marina dock system was not designed for the exposed conditions that will occur at full water supply 
pool level (FWSP).  The peninsulas that currently protect the docks will be submerged at water elevation 5,438’ 
and will be totally ineff ective at FWSP, leaving the marina dockage exposed.   Additionally, the current marina 
would require re-engineering of the anchorage system to achieve good design practices.  The increased variation 
in water depths require increased anchor scope and a rebalancing of the loadings.  Adaptive reuse of the existing 
docks would require signifi cant improvements of the protecting structures, either the upland peninsulas or the 
fl oating breakwater structures.  However, even with the improvements to the protecting structures and reworking 
of the anchorage system, the existing dock system is not designed to respond to the increased water levels .

Replacement of the dock system with a new one will allow for a more robust system that will withstand the more 
exposed conditions and the increased loadings from wave and ice conditions.   

Breakwater

Much of the current wave and ice protection is provided by the existing peninsulas.  These peninsulas cease to be 
eff ective when the water level rises above 5,438’.  The existing fl oating tire breakwater provides signifi cant wave 
attenuation control to the north and west for the current normal range of water elevations, partly because of the 
eff ects of these peninsulas.  Currently, no fl oating breakwater exists on the eastern fl ank. With the proposed FWSP, 
signifi cant additional loads would be imposed on the fl oating breakwaters.  As currently installed the breakwaters 
are not capable of providing protection for the long term or under the more extreme range of water elevations.  

Additionally, since the current fl oating tire breakwater anchorage system is not adjustable, this system would 
not function as intended at the FWSP and would be submerged under fl ood events.  A replacement or major 
reworking of the breakwater would be expected for the new operating conditions.
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Upland Impacts

The peninsulas that currently protect the marina from wake, wave, and ice eff ects will be submerged under the 
FWSP and completely ineff ective.  The current upland zone, between elevation 5,423’ and 5,444’ , will be under the 
new ordinary high water mark in the reallocation plan which could result in areas devoid of vegetation and appear 
as beach or open shoreline during periods of low water.  The existing cottonwoods and other vegetation that are 
located below the new ordinary high water mark of 5,444’ may be lost unless mitigated otherwise.

The existing upland restrooms will not function at their current location; they must be demolished and rebuilt at 
a higher elevation.  Moving the upland restrooms to the higher elevations increases the distance from the marina 
and the public courtesy docks to the restrooms to an untenable distance.  Therefore, public and marina related 
restrooms should be located on the fl oating platform associated with the marina offi  ce, store, and restaurant.   

The lift station and transformer are currently at approximately elevation 5,451’ MSL.  The transformer, marina 
switchgear, water line attachments, and the sanitary lift station all must be relocated to areas above the 50 year 
fl ood (5,467.1’).  An earlier modifi cation of the height of the sanitary lift station and the main marina transformer 
resulted from earlier fl ood events and anticipated future fl ooding at the existing water levels but did not account 
for the increased water levels associated with the reallocation.  Some underground utility lines, power, water, 
sanitary will need to be moved above the FWSP line to allow for periodic maintenance.  The concepts identifi ed 
in this report accommodate survival during the proposed 50 year fl ood period.  The Corps’ guidance for the 
reallocation plan is fairly clear on these measures.  This report and enclosed concepts falls within the guidance 
outlined by the Corps of Engineers.

The parking lots, roads and trails all require re-confi guration to maintain usability throughout the range of water 
elevations associated with the reallocation.  Removal of the paving material below the FWSP line is recommended.  
Additionally, consideration for moderate fl ooding conditions requires raising the grade of roadways and parking 
areas throughout the marina facility.  
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5.0 Marina Alternatives

During the development of these preliminary alternatives care was taken to replace or relocate the components 
at a level comparable to the existing facilities.  Where changes were made, they were made because of structural, 
regulatory, or code requirements.  The facilities as shown should therefore be considered “in kind” replacements 
and not “betterments”.  The number and sizing of components such as parking lots or boat slips are a direct 
replacement of those that currently exist.

Two layouts were developed to identify viable alternative designs; the fi rst alternative minimizes excavation, but 
exposes the marina to higher wave, wake and moving ice loads.  The second alternative uses excavated available 
materials to build higher protective peninsulas. For clarity, the alternatives are named the Reefs and the Islands , 
respectively.    

The marina and dock system at Chatfi eld has worked well in its current location with the current protection and 
the current imposed conditions. With the changes in the water levels resulting from the reallocation, new imposed 
conditions will negatively impact the marina. When the existing west and east peninsulas become overtopped, 
new wind generated wave conditions will impact the fl oating dock system.  In addition, ice fl oes during the spring 
thaws have the potential to cause additional damage to the dock system.

The two alternatives presented in this report have been developed to provide the same level of service presently 
enjoyed at the marina once the reallocation has been completed.

The Reefs

This alternative minimizes the amount of excavated material that is to be placed on the peninsulas.  As with the 
Islands alternatives the parking lots and trails are moved upland to extend their usability through the FWSP and 
10 year fl ood elevations.  The minimized excavation means that the marina docks are more exposed to wave forces 
than the Islands alternative.  To protect the marina from the increased exposure, a more eff ective wave attenuation 
structure will be required around the perimeter of the marina.  

The marina is completely rebuilt to accommodate the reallocation water levels and associated wave and ice 
conditions and to allow for access under all conditions below elevation 5,450’.  Access to the docks is achieved 
by an ADA compliant multistage gangway and platform system. Used at many marinas throughout the United 
States, these assemblies allow convenient access and management of the utilities throughout the expected range 
of water elevations.  Utilities to the marina would be routed below the gangways and connected to the fl oating 
administration building platform. 

A replacement for the existing fl oating platform based offi  ce, convenience store, and restaurant is recommended. 
The fuel system should be modifi ed to provide USTs above the 50 year fl ood level.  This would simplify the tank 
fi ll procedure and would increase safety for the facility.  Replacing the fuel system with a system similar to existing 
was discarded since, the distance from the new roads to any dock mounted AST would be impractical in either of 
the proposed alternatives. 
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The power to the marina requires complete reconfi guration.  The most effi  cient alternative would be to provide 
480V or 600V power to a dock mounted transformer and distribute power to the restrooms, administration 
building, fuel dock and marina docks from that location.  The upland distribution transformer will need to be 
located above the 50 year fl ood elevation.

The marina docks are reconfi gured and the primary restroom facilities for the public will be located on the fl oating 
marina admin and restaurant platform.  This restroom location will maintain user access during all water level 
conditions.  Additional restrooms will be located at the beach changing structure and upland above the 50 year 
fl ood elevation.  Roads, trails, and walkways are all moved upland above the 5,450’ elevation. 

The Islands

This alternative seeks to protect the marina by adding fi ll to the peninsulas east and west of the marina basin.  
Material would be excavated from the existing basin and adjacent uplands to build the peninsulas up to 5,448’ on 
the west end and intermittently to 5,448’ on the east side. The resulting basin is protected under FWSP conditions 
and continues moderate protection above that level.   Above 5,448’ the protection is reduced and the outer docks 
need to be designed to meet the potential wave loadings.

The marina is completely rebuilt to withstand the fl ood level wave issues and to allow for access under all 
conditions below 5,450’.  Access to the docks is achieved by an ADA compliant multistage gangway and platform 
system similar to the system proposed in the Reef alternative.  Utilities to the marina would be routed below the 
gangways and tied in to the fl oating administration building platform. 

The upland region from the low water level to elevation 5,444’ at the east end of the marina will be developed into 
a public beach with a changing room and restroom structure at the foot of the peninsula.
A replacement for the existing fl oating platform based offi  ce, convenience store, and restaurant is recommended. 

The fuel system should be modifi ed to provide USTs above the 50 year fl ood level.  This would that simplify the 
tank fi ll procedure and would increase safety for the facility.  Replacing the fuel system with a system similar to 
existing was discarded since, the distance from the new roads to any dock mounted AST would be impractical in 
either of the proposed alternatives. 

The power to the marina requires complete reconfi guration.  The most effi  cient alternative would be to provide 
480V or 600V power to a dock mounted transformer and distribute power to the restrooms, administration 
building, fuel dock and marina docks from that location.  The upland distribution transformer will need to be 
located above the 50 year fl ood elevation.

The marina docks are reconfi gured and the primary restroom facilities for the public will be located on the fl oating 
marina admin and restaurant platform.  This restroom location will maintain user access during all water level 
conditions.  Additional restrooms will be located at the beach changing structure and upland above the 50 year 
fl ood elevation.  Roads, trails, and walkways are all moved upland above the 5,450’ elevation.
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Discarded Alternatives

Marina Point Location 

Other locations along the south shore of the reservoir were examined for suitability and discarded.  
The proposed alternative location west of Marina Point was discarded early in the evaluations because of the 
vulnerability to wind and the instability of the existing bluff s.  

The northern shore of the reservoir is relatively inaccessible, has a steep (2h: 1v) armor stone embankment and no 
readily available utilities.

The west and south ends of the reservoir are shallow and would require extreme amounts of cut and fi ll to develop 
an adequate marina and upland topography.  The South Platte River discharges at south end of the reservoir and 
this area has relatively fl at, low uplands less suitable for development.  
East of the current marina location, the reservoir is relatively shallow, has poor upland availability and a less 
desirable location. 

100 year fl ood resistant Upland development

An alternative was explored to locate the upland parking lots in a location above the 50 year (5,467’) or the 100 
year (5,474’) elevations, but the distance to the marina was too great to be practical.  Additionally, the amount of 
fi ll required to raise the parking lots above 5,474 and maintain a reasonable distance from the marina would have 
been cost prohibitive.  In addition, the walkway and gangway slopes that would have resulted from this alternative 
would have been far to steep for comfortable or ADA access to the marina. 

Upland restaurant, offi  ce, restroom structure

An option that was identifi ed during the interviews involved moving the existing fl oating building platform in 
an area that would be dry during normal water levels and allowed to re-fl oat under high water conditions.  The 
adaptive reuse of this platform was viewed problematic for several reasons.

1. The existing platform is fl oated by exposed polystyrene fl oats.  These fl oats have little structural integrity 
under the compressive loads imposed by the concrete platform.  The fl oats have historically had problems 
with vermin burrowing inside them further compromising their structural integrity.

2. In a post high water environment, any debris caught under the platform would not necessarily be visible 
from above or from the side.  Debris caught underneath could impact the structural integrity of the 
platform.

3. Utilities currently exit below the platform; a complete reworking of the utilities would be required.
4. The anchoring system required for such a large platform would need to be pile based.
5. The distance to the marina would be too far from the structure.
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6.0 Moving Forward- Next Steps

Coordination and Scheduling

The schedule for the reallocation of storage space in Chatfi eld is understood in general terms, but has not been 
solidifi ed at this time.  However, timely planning and engineering should be undertaken to ensure a continuation 
of park and marina services once the reallocation is approved.

The initial task will be to integrate the alternatives from this report into the Environmental Impact Statement, 
allowing the public review cycle to move forward. During that time, the stakeholders of the project need to 
develop an implementation strategy that allows the preparatory work to proceed in a logical progression.
Coordination of the marina rework should include discussions with the following:

• Colorado Water Conservation Board, 
• US Army Corps of Engineers, 
• Denver Water Board and the other municipal participant’s in the water reallocation
• Colorado State Parks
• North Shore Marina Chatfi eld, Inc.

Negotiation of responsibility for the engineering and design costs is a signifi cant eff ort in itself.    Once the 
agreements are in place and documented in a Memorandum of Understanding, design and engineering may 
commence.  A preliminary schedule for this work may include:

• 3 months for Responsibility MOU
• Concept Alternative development, Review and Approval, 2-3 months
• Design Development ,3 months
• Permit Application development, 3 months
• Construction Documents, 3-6 months
• Bidding, 1 month
• Construction, alternative dependent, 6-18 months

Concurrent with the Design Development phase and the Construction Document Phase, fi nancing and permit 
acquisition must proceed. 

Design and approval of the changes proposed for either of the alternatives identifi ed herein would take at least a 
year.  

Engineering and Design Costs

The cost of any design and engineering project is directly related to the number and complexity of components 
in the projects.  The engineering fees for this project have been estimated based on a percentage of construction 
costs and are shown in the opinion of probable construction costs for the two alternatives.



Chatfi eld Marina
Reallocation Impact Assessment Report

2011

30

Recommendations

The change in the operation of the Chatfi eld Reservoir will necessitate a major renovation of the Chatfi eld Marina.  
The extended range of normal seasonal water elevations will require signifi cant physical and operational changes 
for the marina.  In addition, the dock system that operated satisfactorily within the present water level changes 
will be vulnerable to the wave and seasonal ice impacts. 

• The entire dock system should be replaced with one that will withstand the new environmental loads.  
• The marina anchorage needs to be redesigned to accommodate the new range of water levels.
• An ADA accessible route to the marina is required to meet current ADA standards
• The fuel system needs to be located upland and designed for fl ood conditions. 
• Utilities need to be redesigned to meet the new fl ood elevation expectations.
• Restrooms for marina patrons will need to be located on the fl oating platform along with replacement  

marina administration and support facilities.

Appendices

Appendix 1- Water Level Graphics Pre and Post Reallocation
 Existing Low Water, FWSP and High Water Experience in Lifetime of Reservoir Elevation
 The Reefs Low Water, FWSP, 50 Year Flood Elevation,  and 100 Year Flood Elevation
 The Islands Low Water, FWSP, 50 Year Flood Elevation, and 100 Year Flood Elevation

Appendix 2- The Reefs Opinion of Probable Construction Costs 

Appendix 3- The Islands Opinion of Probable Construction Costs 

Appendix 4- Engineering Costs 
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0   100’ 200’         400’Existing Conditions - Lifetime High Water Elevation 5447
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Note:  The 50 Year Flood Elevation for Chatfi eld 
Reservoir is 5458.1.  The 50 Year Flood Elevation 
has not been reached in the lifetime (1973 - 
present) of the facility.  Elevation 5447.1 is the 
highest level recorded.  The lift station and 
marina transformer were relocated within the 
last 10 years to accommodate elevation 5447.1
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Appendix 2 - The Reefs Opinion of Probable Construction Costs 
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Appendix 3 - The Islands Opinion of Probable Construction Costs 
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Appendix 4 - Engineering Costs 
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Table 11
Pool Probability - Chatfi eld, Bear Creek and Cherry Creek Reservoirs

Comparison of Baseline and With Project Conditions
   Conservation      
Location   Pool¹ (ft msl)    Pool Probabilities (ft msl)    
     2-Year   10-Year 50-Year  100-Year  500-Year   
    5432  5432.0  5437.5    5458.1  5465.5   5479.7   
    5437  5437.0  5442.0    5462.0  5469.2   5483.2   
Chatfi eld Reservoir   5444  5444.0  5447.2    5467.1  5474.3   5488.5  

    5432  5560.0  5564.2    5594.0  5606.0   5628.0   
    5437  5560.0  5564.2    5594.0  5606.0   5628.0   
Bear Creek Reservoir   5444  5560.0  5564.2    5594.0  5606.0   5628.0   

    5432  5550.0  5550.5    5563.1  5567.6   5576.7   
    5437  5550.0  5550.7    5563.1  5567.6   5576.7   
Cherry Creek Reservoir   5444  5550.0  5550.7    5563.1  5567.6   5576.7   
¹ Conservation Pool is for Chatfi eld Reservoir 
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1. COST OF REALLOCATION 

1.1 Purpose 
The purpose of this appendix is to describe and analyze the alternatives chosen for detailed analysis 
in Chapter 2. It will identify the National Economic Development (NED) and locally preferred 
plans as well as the non-federal cost of the reallocated Chatfield storage. The Fiscal Year (FY) 2013 
interest rate of 3.75 percent and a period of analysis of 50 years will be used to capitalize annual 
values or to annualize present values. The 50-year period of analysis covers the period of benefits 
accrual over the planning period.  

Exhibit A contains information provided by the water providers. The table in the exhibit presents 
the demand figures for each water provider for each decade from 2010 to 2050. Not shown in the 
table is the amount of water supplied by renewable sources. Table 1 below shows the 2017 demand 
net of the renewable water.  

Table 1.  
 Demand in Acre Feet Net of Sustainable Yields 

Water Provider 
Demand Unmet Increase in Demand above Unmet 

2010 2010 2010-2020 2020-2030 2030-2040 2040-2050 
Lower South Platte Gravel Pit User Group2 
Central Colorado WCD 70,750 70,750 0 0 0 0 
Western Mutual Ditch Company 15,000 15,000 0 0 0 0 
Other User 3       
Denver Botanic Gardens at Chatfield 16 16 0 0 0 0 
Penley Reservoir User Group1,4 
Mount Carbon Metropolitan District 0 0 800 200 21 6 
Centennial WSD 10,000 0 3,000 0 0 0 
Town of Castle Rock 6,759 0 3,300 3,500 0 0 
Castle Pines North Metropolitan District 2,290 0 228 0 0 0 
Castle Pines Metropolitan District 437 0 153 0 0 0 
Center of Colorado WCD  197 197 0 58 50 50 
Colorado Parks and Wildlife 1,800 1,800 0 2,000 0 0 
Colorado Water Conservation Board 76 76 0 0 0 0 
Other SMWSA* 5,527 0 5,317 2,130 3,170 0 
*SMWSA=South Metro Water Supply Authority 
1As defined in Section 2.4.1.1. 
2As defined in Section 2.4.1.2. 
3As described in Section 2.4.1.3, other storage would include storage on Deer Creek or near Chatfield Reservoir 
4Surface water from Penley Reservoir would replace NTGW in 2032, assuming a 15-year construction period starting in 2017. 

 
 
Most of the water providers will meet their current demand. Surplus contingency supplies or Denver 
Basin groundwater for initial service for new growth could be used to meet this demand. Central 
Colorado Water Conservancy District (WCD) and Western Mutual Ditch provide augmentation and 
irrigation water respectively. Augmentation is the provision of water to an affected stream to allow 
out-of-priority diversion from the stream, with the augmented water preventing injury to senior 
water rights holders on the stream. In this instance, these two agricultural water providers need to 
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augment surface water in order to draw on tributary groundwater that is connected to and depletes 
surface water. Such augmentations must be approved by the water court. They are not planning to 
issue additional shares in the future, so the demand will not change over time. Even as growing 
municipalities purchase participating farms, their demand is expected to change from agriculture to 
municipal and industrial (M&I) demand such as for parks, lawns, and golf courses. Not all the unmet 
water needs of these two water providers can be met by the alternatives presented here. In a worst-
case scenario land would be converted to dryland farming if additional augmentation water is not 
available. The Denver Botanic Gardens at Chatfield will have an unmet need of 16 acre-feet that 
would allow expansion of its operation; growth beyond 2020 is not anticipated at this time. 

Most of the upstream water providers use groundwater and will meet their current demand from 
that source. Seventy-six acre-feet are currently unmet. Center of Colorado WCD expected an 
increase in demand for augmentation water in Park County by 2010 but no increase between 2010 
and 2020. 

Table 2 shows the average year yield from Chatfield (20,600 acre-foot) and the number of years 
water from Chatfield Reservoir would meet each water provider’s demand. The number of years for 
most of the water providers was estimated from the average annual demand increase between 2010 
and 2020. The average year yield from Chatfield was divided by the annual increase to determine the 
number of years. For entities with unmet demand in 2010, and which is currently unmet, the average 
year yield from Chatfield was divided by the unmet demand. The Chatfield allotment for Castle 
Pines North Metropolitan District is greater than the future (2010–2020) demand for this entity, so 
it would meet the growth for the time period. 

Table 2.  
Chatfield Yield and Years Supplied 

Water Providers 

Average Yield 
Chatfield  

(20,600 acre-foot) 
Number of Years 
Met by Chatfield 

Central Colorado WCD 1,181 .02 
Western Mutual Ditch Company 591 0.04 
Colorado Parks and Wildlife1 415 0.2 
Denver Botanic Gardens at Chatfield 16 1.4 
Mount Carbon Metropolitan District 166 2.1 
Centennial WSD 2,178 7.3 
Town of Castle Rock 420 1.3 
Castle Pines North Metropolitan District 341 15.0 
Castle Pines Metropolitan District 274 17.9 
Colorado Water Conservation Board 41 0.5 
Center of Colorado WCD 54 0.3 
Other SMWSA 588 1.1 

 
Table 3 indicates the most prevalent water source and the use of Chatfield water for each water 
provider. The uses indicate that Chatfield water could be used immediately.  

                                                 
1On July 1, 2011, Colorado State Parks and the Colorado Division of Wildlife merged to form Colorado Parks and Wildlife. 
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Table 3.  
Water Supply and Use 

Water Use Predominant Water Supplies Use of Chatfield Water 
Central Colorado WCD Surface Water Augmentation, Retiming wells 
Western Mutual Ditch Company Surface Water Well augmentation 
Colorado Parks and Wildlife Surface Water Maintain Recreation Experience 
Denver Botanic Gardens at Chatfield Surface Water Expansion Projects 
Mount Carbon Metropolitan District Surface Water Develop Water Rights 
Centennial WSD  SW* & NTGW Reduce groundwater pumping 
Town of Castle Rock NTGW Conjunctive use, reuse 
Castle Pines North Metropolitan District NTGW Reduce groundwater pumping, injection 
Castle Pines Metropolitan District NTGW Reduce groundwater pumping 
Colorado Water Conservation Board Surface Water Recreation  
Center of Colorado WCD Surface Water Augmentation, Retiming wells 
Other SMWSA* NTGW Reduce groundwater pumping 

* - NTGW=non tributary groundwater; SMWSA=South Metro Water Supply Authority; SW=Surface Water 
 
1.2 Alternatives 
The water providers seeking storage space in Chatfield Reservoir are the Penley Reservoir User 
Group (Upstream Group) and the Lower South Platte Gravel Pit User Group (Downstream 
Group). The Penley Reservoir User Group includes Mount Carbon Metropolitan District, Town of 
Castle Rock, Centennial WSD, Castle Pines Metropolitan District, Castle Pines North Metropolitan 
District, the South Metro Water Supply Authority (SMWSA) (a group of 13 water providing entities 
in the south metro area), Colorado Parks and Wildlife, Center of Colorado Water Conservancy 
District (WCD), and the Colorado Water Conservation Board (CWCB). The Lower South Platte 
Gravel Pit User Group is composed of Central Colorado WCD and Western Mutual Ditch 
Company. The Penley Reservoir User Group in general is located upstream from Chatfield 
Reservoir. They currently use nontributary groundwater (NTGW), and seek to develop alternatives 
to NTGW that include storage such as Penley Reservoir. The Lower South Platte Gravel Pit User 
Group is located downstream from Chatfield Reservoir, and they do not rely on NTGW. Even 
though these groups seek to reallocate Chatfield flood control storage, they have different no action 
alternatives. Alternatives must supply the same quantity and quality of water, so the no action 
alternatives must combine the No Action components from both groups. 

The alternatives considered in detail in this analysis are: 

1. No Action—Penley Reservoir combined with Gravel Pit Storage 

2. NTGW combined with Downstream Gravel Pit Storage—Least Cost Alternative to 
Chatfield Reservoir storage reallocation 

3. Reallocation to allow an additional 20,600 acre-feet of Water Supply Storage 

4. Reallocation to allow an additional 7,700 acre-feet of Water Supply Storage combined with 
NTGW and Gravel Pit Storage 
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These alternatives all have an estimated average year yield of 8,539 acre-feet when the alternatives 
are completed. The average year yield of 8,539 acre-feet was determined from a regional factor that 
estimates the yield from reservoir storage. The 20,600 acre-feet available at Chatfield converts to 
8,539 acre-feet of annual yield. Based on Tables 13 and 14 in the Compensatory Mitigation Plan 
(Appendix K), all plans would provide the full amount of water eleven years after approval. The 
average annual yield over the 50-year period of analysis would be 8,112 acre-feet. All alternatives 
would provide water at a rate equivalent to the rate of storage usage in Tables 13 and 14 of the 
CMP. 

Alternative 1 is comprised of gravel pits for the Downstream Group and Penley Reservoir for the 
Upstream Group. Because construction of Penley would take 15 years, additional upstream 
groundwater capacity would be developed. Penley Reservoir’s water would be used to reduce 
groundwater pumping. Because this alternative eventually reduces groundwater usage, it is noted as 
the locally preferred no action alternative. 

Alternative 2 has the gravel pits for the Downstream Group and groundwater for the Upstream 
Group. It is similar to Alternative 1 except Penley is not developed to replace or reduce the 
groundwater use. 

Chatfield storage reallocation alternatives would convert flood control storage into water supply 
storage by changing the conservation pool from 5,432 feet mean sea level (msl) for the No Action 
alternatives to 5,444 feet msl and 5,437 feet msl, respectively, but the reallocation of storage for this 
project only involves the area between 5,432 and 5,444 feet msl or 5,437 feet msl. Alternative 3, the 
larger Chatfield reallocation alternative, (5,444 feet msl) has an increase in water supply storage of 
20,600 acre-feet.  

Alternative 4, the smaller Chatfield reallocation alternative, has an increased water supply volume of 
7,700 acre-feet. Because the water supply storage is smaller than Alternative 3, the yield is not equal 
to the other alternatives without adding components from Alternative 2. The added components are 
gravel pits for the downstream water providers and groundwater for the upstream water providers.  

1.3 Alternative Analysis 
This section will present the economic and financial evaluation of the four alternatives. It identifies 
the NED benefits and identify the NED plan. The financial analysis determines the least expensive 
alternative for the water providers. 

1.3.1 Methodology 
The methodology for evaluating water supply storage reallocation alternatives is set forth in the U.S. 
Corps of Engineers Planning Guidance Notebook (PGN) (ER 1105-2-100) (PGN). Each alternative 
is comparable in quality and quantity of water supplied. These criteria represent the benefit level of 
the alternatives. The quantity considered is 8,539 acre-feet of average year yield per year when the 
alternatives are fully operational. This yield corresponds to the larger Chatfield alternative. The water 
supply would be treated to levels appropriate for its final use. The basic costs for each alternative are 
presented in Appendix Y.  
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This appendix performs an National Economic Development (NED) analysis and economic 
feasibility analysis. It estimates NED costs and financial costs. NED costs include interest during 
construction (IDC). Financial costs estimate the cost the water providers would pay for each 
alternative. NED costs of the alternatives are compared to determine the NED plan. The financial 
costs are compared to determine the financial feasibility of the alternatives. These comparisons 
necessitate combining annual OMRR&R costs with annualized construction cost or capitalized 
OMRR&R cost with the construction costs so a single cost represents an alternative.  

The Chatfield yield is based on the Compensatory Mitigation Plan (CMP) mitigation milestone 
approach. The storage available for use at Chatfield for Alternative 3 comes available over eleven 
years at the rates in Tables 13 and 14 in the CMP (Appendix K). This is a more conservative 
approach than the escrow approach where all the storage would be available immediately. Storage is 
assumed to be related to yield at the rate of 0.41 yield to storage. All alternatives would bring water 
on line at the same rate. The NED Plan is defined as the alternative that maximizes net NED 
benefits (NED benefits less NED costs, including mitigation). 

The period of analysis is 50 years. Construction costs (first costs), interest during construction 
(IDC), operation and maintenance costs, repair, rehabilitation, and replacement costs (OMRR&R), 
mitigation costs, and recreation modification costs (Appendix M) are included over this period for 
all alternatives. Corps interest rate of 3.75 percent for FY 2013 and FY 2013 price levels are is used 
for all present and annual value calculations when comparing the four alternatives. Construction of 
various segments of each alternative would begin each year for nine years. Each segment would end 
two years after starting. IDC was computed for costs incurred prior to the start of the period of 
analysis. Interest incurs during each year until the construction is finished. IDC is compounded 
forward in time to the start of the period of analysis. Cost incurred prior the start of the period of 
analysis were not compounded forward to the start of the period of analysis. IDC was not computed 
for costs incurred after the start of the period of analysis. Costs incurred after the start of the period 
of analysis were discounted to the start of the period of analysis.  

Construction of Chatfield infrastructure or specific costs would take place over two years, recreation 
modification would be completed over a 2-year period, environmental mitigation would be complete 
in eleven years, gravel pits and NTGW would be completed during two year periods (for IDC) and 
staged to be fully on line in eleven years, and Penley Reservoir would be constructed over 15 years. 
Annual OMRR&R costs are present valued using the Corps interest rate of 3.75 percent. The base 
year for the 50-year period of analysis is 2017. 

The water providers supplied the costs for the gravel pits, Penley Reservoir, and specific costs for 
Alternatives 3 and 4. The costs used for the groundwater component were developed from the 
South Metro Water Supply Study (SMWSS), 2003. For entities that participated in the SMWSS and 
are participating in this study, their costs from SMWSS were scaled based on the ratio of the yields 
and updated to the first quarter of fiscal year 2013 (FY 2013) price levels using a factor developed by 
the water providers to reflect the regional price increase. For water providers using groundwater but 
not in the SMWSS, costs were based on average SMWSS costs.  
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1.3.2 Alternative NED Costs 
The NED Plan is defined as the alternative that maximizes net NED benefits (NED benefits less 
NED costs, including mitigation). The value of the benefit base is defined as the cost of the most 
likely least-costly No Action alternative (Alternative 2) to be implemented. This implies that the 
most likely least-costly No Action alternative has net benefits of zero. Since the benefits are equal 
for all alternatives, other alternatives have either positive or negative net NED benefits based on 
their costs. The NED costs include first costs for infrastructure, environmental mitigation, and 
recreation modification, IDC, OMRR&R, and NED recreation benefits lost.  

Table 4 summarizes the NED costs for the first or construction cost and the investment costs (first 
and IDC costs), respectively, for the alternatives at FY 2013 price levels and interest rates. 
Alternative 3 has the least cost of the alternatives. 

Table 4.  
 Chatfield Reservoir Reallocation Feasibility Study (FY 2013 Price Levels) 

  
National Economic Development (NED) Costs for Alternatives 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 
First Costs 

Specific (Infrastructure)     
Chatfield Reservoir $0 $0 $0 $0 
Additional Chatfield Costs1 $0 $0 $709,200 $709,200 
Wells $33,795,049 $68,831,840 $0 $25,728,406 
Gravel Pits $76,669,431 $76,669,431 $0 $58,134,041 
Penley Reservoir $133,843,029 $0 $0 $0 
Other User (Denver Botanic Gardens) $607,757 $607,757 $75,565 $458,517 
Total Specific $244,915,266 $146,109,028 $784,765 $85,030,164 
Recreation Modifications $0 $0 $47,303,435 $23,535,167 
Environmental Mitigation $0 $0 $58,545,585 $21,883,544 
Total First Cost $244,915,266 $146,109,028 $106,633,785 $130,448,875 

Investment Cost 
Total First Cost $244,915,266 $146,109,028 $106,633,785 $130,448,875 

Interest During Construction (IDC) 
Chatfield Reservoir $0 $0 $0 $0 
Chatfield Additional $0 $0 $13,847 $13,847 
Wells $654,888 $1,286,566 $0 $480,901 
Gravel Pits $1,433,062 $1,433,062 $0 $684,882 
Penley Reservoir $809,121 $0 $0 $0 
Other User (Denver Botanic Gardens) $7,160 $7,160 $890 $5,402 
Recreation Modifications $0 $0 $1,954,590 $972,479 
Environmental Mitigation $0 $0 $1,310,349 $489,791 
Total IDC $2,904,230 $2,726,787 $3,279,677 $2,647,302 

Total Investment Cost $247,819,496 $148,835,816 $109,913,462 $133,096,177 
1 Additional costs include dam safety instrumentation (15 piezometers), Master Plan supplement, update area capacity tables and review and real estate 

requests. 
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The total annual NED costs are shown in Table 5. The NED benefits forgone represent the lost 
recreation benefits at Chatfield Reservoir. Alternative 3 is the least costly plan and is the NED Plan. 
Alternative 2 is the most likely least costly no action plan. 

Table 5.  
Annual NED Costs (FY 2013 Price Levels) 

 Annual Costs 
 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Annualized Investment Cost $11,046,360 $6,634,240 $4,899,307 $5,932,658 
OMRR&R     

Chatfield Reservoir $0 $0 $1,421,428 $582,167 
Additional at Chatfield* $0 $0 $47,226 $47,226 
Wells $437,143 $1,230,918 $0 $460,101 
Gravel Pits $549,962 $549,962 $0 $474,961 
Penley Reservoir $727,950 $0 $0 $0 
Other User (Denver Botanic Gardens) $0 $1,521 $0 $1,937 
Recreation Modifications $0 $0 $0 $0 
Environmental Mitigation $0 $0 $858,147 $317,390 
Total Annual Costs $12,761,415 $8,416,642 $7,226,108 $7,816,440 
NED Benefits Foregone $0 $0 $697,100 $587,400 
Total Annual NED Costs $12,761,415 $8,416,642 $7,923,208 $8,403,840 

* Includes costs for additional OMRR&R and monitoring activities.  
 
Table 6 summarizes the alternative’s first costs, investment costs and annual cost. The annual costs 
include the annualized investment costs and the annual OMRR&R costs. Alternative 3 has the least 
amount for each of these costs. 

Table 6.  
National Economic Development (NED) Costs for Alternatives (Summary Table) 

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
First Costs $244,915,266 $146,109,028 $106,633,785 $130,448,875 
Investment Cost $247,819,496 $148,835,816 $109,913,462 $133,096,177 
Annual Cost $12,761,415 $8,416,642 $7,923,208 $8,403,840 
 
Table 7 compares the four alternative’s benefits and costs. The benefits are defined as the cost of 
the most likely least costly no federal action alternative. Alternative 3 maximizes net annual NED 
benefits at $493,400 per year.  

Table 7.  
NED Comparison (FY 2013 Price Levels) 

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Annual Benefits $8,416,642  $8,416,642  $8,416,642  $8,416,642  
Annual Costs $12,761,415  $8,416,642  $7,923,208  $8,403,840  
Net Annual Benefits -$4,344,773 $0 $493,434  $12,802  
 
The estimated first cost of Alternative 3 updated to FY 2013 price levels using the 3.75% interest 
rate is $106.6 million. The investment cost including interest during construction of $3.4 million is 
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$109.9 million. The total annual costs including lost recreation benefits of $0.7 million/year are $7.9 
million. 

1.4 Alternative 3 Cost of Storage 
To determine the financial costs of Alternatives 3 and 4, the cost of storage must be estimated. The 
cost of storage is the non-federal water providers’ cost for the reallocated storage. The non-federal 
cost is the greatest of benefits or revenues forgone, the replacement costs, or the updated cost of 
storage (ER 1105-2-100, Appendix E, Section VIII, paragraph E-57.d.(2), April 22, 2000). The cost 
of storage is part of the cost of the 20,600 acre-foot reallocation alternative used in the analysis of 
alternatives. The cost of storage will be determined for the 20,600 acre-foot alternative, however, the 
7,700 acre-foot reallocation alternative cost of storage will be prorated from the 20,600 acre-foot 
alternative amount based on the ratio of their respective reallocated storage. A detailed analysis is 
presented for Alternative 3 for FY 2013 using rates from Economic Guidance Memorandum 13-01. 
The Federal discount rate for FY 2013 is 3.75%. The water supply discount rate is 2.875% for 2013. 

Table 8 presents a summary from the four subsections below. The updated cost of storage is the 
greatest cost of the four categories at 2013 price levels and thus will be the basis for the amount to 
be repaid by the non-federal water providers. The final cost of storage will be determined when the 
Water Supply Agreement is signed and will be repaid over the following 30 years at the water supply 
discount rate in effect at the time of signing. The water providers would also be responsible for 
paying normal Chatfield OMRR&R costs and additional OMRR&R costs that would be incurred 
because of the alternative. 

Table 8.  
Cost of Storage Analysis 

 
Cost In Millions 

(FY 2013$) 
Benefits Foregone $15.64 
Revenue Foregone $0 
Replacement Cost $0 
Updated Cost of Storage* $16.0 
*The cost of storage is $39.1 million. The number $16.0 
Million is the amount after the ASA(CW) exemption to adjust the cost 
closer to the national average for cost of storage. 

 
1.4.1 Benefits Foregone 

The benefits foregone due to the 20,600 acre-foot alternative are the NED benefits forgone. The 
recreation benefits under Alternatives 1 and 2 would remain at the current level because no 
recreation change would occur at Chatfield Reservoir. The estimated benefit with the 20,600 acre-
foot storage reallocation is expected to grow for the first three years and remain constant for the 
remainder of the period of analysis. The lost recreation benefit from the reallocation of storage at 
2013 price levels is $697,100 per year or $15,639,000 present valued using the Federal discount rate 
of 3.75% for Fiscal Year 2013. The hydrology analysis of the downstream flood control showed no 
significant impacts for Alternative 3. The lost recreation benefit for Alternative 4 at 2013 price levels 
and Federal discount rate is $13,178,100 ($587,400 per year) over the 50-year planning period. 
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1.4.2 Revenue Foregone 
Revenue foregone is the loss or gain of revenue to the U.S. Treasury due to the storage reallocation. 
Currently the income to the Treasury is $ 0 per year. 

1.4.3 Replacement Cost 
Storage reallocation of flood control storage from U.S. Army Corps of Engineers reservoirs may 
require restoration of lost flood control benefits. The hydrology analysis of the downstream flood 
control showed no significant impacts for Alternative 3 therefore the Replacement Costs would be 
$0. 

1.4.4 Updated Cost of Storage 
The updated cost of storage represents the project construction, OMRR&R costs associated with 
the reallocated storage. The process, referred to as the Use of Facilities Method, identifies joint-use 
cost for each category and a storage ratio related to the reallocated storage. Joint-use costs are 
defined as total project costs less all specific costs. Specific costs are costs of identifiable project 
features serving only one purpose. The storage ratio is the ratio of the reallocated storage to the total 
usable storage. The total usable storage at Chatfield Reservoir is the storage below the spillway 
(234,932 acre-feet) less the inactive/sediment storage pool (5,670 acre-feet) or 229,262 acre-feet. 
The ratio applied to the construction, OMRR&R joint-use costs is 20,600 acre-feet/229,262 acre-
feet. The ratio applied to the construction, OMRR&R joint-use costs for Alternative 3 is 20,600 
acre-feet/228,105 acre-feet or 0.0899. The ratio for Alternative 4 is 7,700acre-feet/229,262 acre-feet 
or 0.034. 

The algorithm for project construction costs is: (total project construction costs less all specific 
construction costs) x storage ratio. Costs for specific purposes such as flood control and recreation 
would need to be removed from the total costs before applying the storage ratio. The algorithms for 
OMRR&R would be similar to the construction algorithm; however, OMRR&R cost are not 
included in determining the updated cost of storage.  

Because construction was completed in the past, construction costs associated with the reallocated 
storage are calculated at the time of construction and then updated from the midpoint of the 
physical construction period to the beginning of the fiscal year in which the contract for the 
reallocated storage is approved. Interest during construction is not considered using this procedure. 
The construction costs are updated to current price levels using the Engineering News Record’s 
Construction Cost Index (CCI) for costs expended prior to 1967 and the U.S. Army Corps of 
Engineers Civil Works Construction Cost Index System (CWCCIS) for costs expended beginning 
with 1967. 

The midpoint of Chatfield reservoir construction is 1973 so only CWCCIS indices are used to 
update costs. The as-built construction costs are updated from 1973 to the second quarter of FY 
2013 for a current price level presentation of cost of storage. CWCCIS for FY 2013 contain indices 
used to update costs from 1973 to 2013 price levels. The indices are shown below in Table 9. 
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Table 9.  
CWCCIS Indices 

  
FY 1973 FY 2013 

01 Lands and damages (acquisition started May 1967) 150.38 777.47 
02 Relocations 153.85 788.37 
03 Reservoir 167.43 851.4 
04 Dams 149.41 773.09 
08 Roads, rail roads, and bridges 153.85 788.37 
09 Channels and canals 146.21 807.51 
11 Levees and floodwalls 149.31 799.54 
14 Recreation facilities 149.36 772.89 
15 Structures 150.83 758.2 
19 Buildings, grounds, and utilities 149.36 772.89 
20 Permanent operating equipment 149.36 772.89 
30 Engineering and design 150.38 782.64 
31 Supervision and administration 150.38 782.64 

  
The updated joint-use costs for 2013 are shown in Table 10. The specific costs for Recreation 
Facilities are removed from the construction costs to yield the joint-use costs for Chatfield 
Reservoir. These joint-use costs are the basis for determining the updated cost of storage associated 
with Alternative 3. 

Table 10.  
Updated Joint Use Costs 

Code 
CONSTRUCTION 

COMPONENT/ACTIVITY Joint-use Cost 
CWCCI 2013 Joint-use Cost 2013 

Factor 1973-2013 FY13/1Q 

01 
Lands and damages 
(acquisition started May 1967) $15,595,200 5.17 $80,627,184 

02 Relocations $15,161,300 5.12 $77,690,699 
03 Reservoir $1,121,300 5.09 $5,701,934 
04 Dams $31,398,900 5.17 $162,466,874 
08 Roads, rail roads, and bridges $112,000 5.12 $573,919 
09 Channels and canals $6,803,600 5.52 $37,575,918 
11 Levees and floodwalls $4,300 5.35 $23,026 
14 Recreation facilities $11,148,500 5.17 $57,689,905 
15 Structures $10,500 5.03 $52,782 
19 Buildings, grounds, and utilities $1,715,300 5.17 $8,876,126 
20 Permanent operating equipment $70,700 5.17 $365,850 

 
Subtotal  $83,141,600 5.19 $431,644,217 

30 Engineering and design $7,864,100 5.20 $40,927,659 
31 Supervision and administration $3,974,900 5.20 $20,686,837 

 
Total Construction $94,980,600 5.19 $493,258,713 

 
Less Specific Recreation Facilities $11,148,500 5.17 $57,689,905 

 
Total Joint-use Storage Construction Cost  $83,832,100 5.20 $435,568,808 

 
The updated cost of storage is derived from the updated joint-use cost and the ratio of reallocated 
storage to usable storage. The usable storage at Chatfield Reservoir is the total storage less the 
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inactive/sediment storage pool or 234,932 acre-feet. The reallocated storage for Alternative 3 is 
20,600 acre-feet. The storage numbers and ratios for Alternatives 3 and 4 are in Table 11. 

Table 11.  
Storage Analysis 

 
Alternative 3 Alternative 4 

Total storage AF 234,932 234,932 
Sediment storage AF 5,670 5,670 
Usable Storage 229,262 229,262 
Reallocated storage AF 20,600 7,700 
Cost of storage ratio  0.0899 0.034 
Percent of usable storage  8.99 3.36 

 
The cost of storage (COS) ratio is calculated from the formula reallocated storage/usable storage or 
0.0881=20,600/ (234,932-5,670) where 234,932 – 5,670 is the usable storage. In terms of percent the 
ratio is 9.03%. The ratio is multiplied by the joint-use costs to obtain the updated COS. The FY2013 
updated cost of storage is currently estimated to be $ 39.1 million and an estimated $3.8 million 
(capitalized value) for OMRR&R. The Assistant Secretary of the Army for Civil Works (ASA) 
granted an exemption of the policy for the determination of the updated COS. Based on the high 
costs for riparian habitat impacts, recreation modifications, low dependable water yield, and the 
updated COS, the cost per acre-foot was shown to be about four times greater than the next highest 
cost for a Corps reallocation project. The ASA(CW) exempted Chatfield Reservoir reallocation from 
the existing policy and established a one-time reduction of the estimated updated COS. The COS to 
be paid by the water providers is 41% of the estimated COS. See Table 12. 

Table 12.  
Updated Cost of Storage 

 
FY 2013 

Updated Cost of Storage Alternative 3 $39,137,400 
Cost of Storage with exemption Alternative 3 $16,046,300 

Updated Cost of Storage Alternative 4 $14,629,000 
Cost of Storage with exemption Alternative 4 $5,997,900 

  
The exemption reduced the FY 2013 COS to $16.0 million which is closer to the national average 
cost per acre-foot. The FY 2013 annual cost excluding OMRR&R over thirty years at the water 
supply rate of 2.875% is $805,500.  

The annual OMRR&R was estimated from actual figures incurred at Chatfield Reservoir between 
1997 and 2006.The actual amounts were updated to FY2006 price levels and then averaged. This 
average amount was updated to FY 2013 price levels using CWCCIS factors. Additional OMRR&R 
would be incurred at the reservoir for Alternatives 3 and 4. OMRR&R detail is shown below in 
Table 13. 
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Table 13.  
Updated Chatfield Reservoir OMRR&R 

 
Actual Update factor 

Updated  
(September 30, 06) 

1997 $791,429 1.367 $1,081,601 
1998 $954,737 1.357 $1,295,859 
1999 $794,914 1.324 $1,052,424 
2000 $826,005 1.296 $1,070,796 
2001 $1,305,317 1.282 $1,673,331 
2002 $1,332,604 1.239 $1,651,753 
2003 $1,519,705 1.211 $1,840,932 
2004 $2,717,043 1.090 $2,962,270 
2005 $1,102,830 1.045 $1,152,311 
2006 $1,501,161 1.000 $1,501,161 

Average Annual O&M Sep 06 $   $1,528,244 
Average Annual O&M Dec 2013$ 

 
1.2414 $1,897,220 

 
The water providers would pay 8.99% of Chatfield OMRR&R plus additional Corps costs resulting 
from the implementation of Alternative 3. Additional Chatfield first costs (present valued at 
$709,200 and annualized at $31,600 per year) are for dam safety instrumentation, Master Plan 
Supplement, review of real estate requests, update area capacity tables, and water release and 
calculations. Chatfield OMRR&R is the water provider’s share of Chatfield’s OMRR&R. The 
additional operations cost of $47,200 per year provides for additional operations and monitoring. 
Below in Table 14 is a summary of Chatfield OMRR&R costs and additional annualized first costs, 
and additional annual operation costs for Alternative 3. 

Table 14.  
Water Providers’ Share of Chatfield-Related Annual OMRR&R, Alternative 3 

 
Chatfield  Additional Operations Total 

Annual OMRR&R $170,500 $47,200 $217,700 
Additional First Cost 

 
 $709,200 

 
1.4.5 Water Provider Costs Alternative 3 
This section presents the water provider’s financial costs for Alternative 3. They would repay the 
COS over a 30-year period and the OMRR&R costs over the 50-year period of analysis. FY 2013 
price levels are presented using a federal water supply discount rate of 2.875%. The cost allocated to 
the non-federal water providers (i.e., the price to be charged for the capital investment for the 
reallocated storage) will normally be established as the highest of the benefits or revenues foregone, 
the replacement cost, or the updated cost of storage in the Chatfield project. The updated cost of 
storage is the highest of these amounts both before and after applying the ASA exemption described 
above using 41% of the COS. The non-federal water providers shall also be responsible for an 
appropriate share of the annual costs that include specific and joint-use OMRR&R costs.  

The cost of storage is described above in the Cost of Storage section. The cost of storage contains 
estimates for OMRR&R costs as well as the updated cost of storage. The water providers must 
repay the updated cost of storage over 30 years, starting when the water supply agreement is signed, 
at the water supply interest rate in effect at the signing. The actual OMRR&R costs are 
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indeterminate at this time, but will be estimated and paid at the beginning of each year. At the end of 
the year, the actual amount will be reconciled with the payment made at the beginning of the year. 
The OMRR&R would be paid over a longer period than 30 years. Estimates of the annual costs are 
shown in Table 15. The planning horizon of 50 years is broken into the first 30 years when 
payments are made for COS and OMRR&R and the remaining 20 years when only OMRR&R 
payments are made. 

Table 15.  
Annual Costs Of Storage 

 
FY 2013 

Annual Cost Of Storage, Years 1–30, using ASA(CW) Exemption $805,500 
Additional Chatfield First Costs* $31,600 
Annual Chatfield-related OMRR&R $217,700 
Total Annual Chatfield Costs, Years 1–30 $1,054,800 
Annual Chatfield Cost, Years 31–50** $249,300 

*Assumes that $709,200 would be paid over the 50-years at 3.75%( $31,600 per year) 
Includes $31,600 and $170,500 

 
Additionally, the water providers would be responsible for infrastructure, environmental mitigation, 
and recreation modifications. These are itemized in Table 17 at FY 2013 price levels. The total 
annual cost for Alternative 3 is shown in Table 16. The costs in Table 16 are presented for the 
period when COS is being repaid (years 1–30) and for the remainder of the period of analysis, after 
COS has been repaid (years 31–50). These are estimates since costs will be determined when the 
Water Supply Agreement is signed and the years following. 

Table 16.  
Financial Costs (FY 13 Price Levels) 

 Years 1–30 Years 31–50 
Annual Cost of Storage (COS)  $805,500  $0 
Annualized First Costs w/o COS  $4,753,100 $4,753,100 
Annual OMRR&R  $2,497,300 $2,497,300 
Total Annual Costs  $8,055,900  $7,250,400  

 
1.4.6 Financial Costs 
The financial costs include the updated cost of storage, environmental mitigation, and recreation 
modification, and infrastructure or specific costs needed to deliver the water. These costs are the 
Participant's responsibility and include OMRR&R costs. The financial costs presented above for 
Alternative 3 are tabulated separately for years 1-30 and 31-50 because they include estimates made 
for repaying the COS to the U.S. Treasury over a maximum of 30 years. The analysis below presents 
the financial costs for Alternative 3 to compare with the other alternatives over the 50-year planning 
period for the test for financial feasibility. 

One purpose of this study is to determine the financial feasibility of the alternatives. The financial 
feasibility test compares alternative costs to the least costly no-action alternative (Alternative 2). An 
alternative is financially feasible if its costs are less than Alternative 2. Table 17 shows the 
implementation cost of the alternatives excluding OMRR&R costs for the alternative’s 
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implementation cost. The implementation costs are the cost of storage and first costs for each 
alternative. 

Table 17.  
Financial Costs for Alternatives (FY 2013 Price Levels) 

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Initial / Implementation Costs     
Cost of Storage $0 $0 $16,046,300 $5,997,900 
Specific (Infrastructure) $244,915,266 $146,109,028 $784,765 $85,030,164 
Recreation Modifications $0 $0 $47,303,435 $23,535,167 
Environmental Mitigation $0 $0 $58,545,585 $21,883,544 
Total Implementation Costs $244,915,266 $146,109,028 $122,680,117 $136,446,776 

 
Table 18 presents the implementation costs and the annual OMRR&R costs at FY 2013 price levels. 
It includes the financial feasibility test using annual costs. Alternative 3 is financially feasible when 
compared to Alternative 2. Alternative 3 is the cheapest alternative for the water providers. 

Table 18.  
Financial Costs for Alternatives (Summary Table) 

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Initial / Implementation Costs $244,915,266 $146,109,028 $122,680,117 $136,446,776 
Annual OMRR&R Costs $1,715,055 $1,782,401 $2,497,273 $1,947,679 
Financial Test     
Annualized Implementation Costs $10,916,907 $6,512,696 $5,468,370 $6,082,008 
Annual OMRR&R Costs $1,715,055 $1,782,401 $2,497,273 $1,947,679 
Total Annual Costs $12,631,961 $8,295,097 $7,965,643 $8,029,687 
Net Annual Benefits -$4,336,864 $0 $329,454 $265,410 
 
Table 19 presents the cost per acre-foot (($/yr)/(acre-feet/yr)) for the average year yield of 8,539 
acre-feet for the annual implementation costs, OMRR&R, and the total annual financial costs.  

Table19.  
Financial Cost per Acre-Foot of Yield (FY 2013 Price Levels) 

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Yield (acre-feet) 8,539 8,539 8,539 8,539 
Annualized Implementation Costs $1,278 $763 $640 $712 
Annual OMRR&R Cost/acre-foot $201 $209 $292 $228 
Total Annual Cost/acre-foot $1,479 $971 $933 $940 
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Exhibit A 
Water Provider Information 

Water Providers Water Supply and Demands 
This section discusses the existing water supplies, growth and population trends, water demands, 
and the need for water for each water provider.  

Table 1.  
 Water Demands 

 Water Demands* (acre-feet) 
Water Provider 2010 2020 2030 2040 2050 

Lower South Platte Gravel Pit User Group2 
Central Colorado WCD 89,000 89,000 89,000 89,000 89,000 
Western Mutual Ditch Company 30,000 30,000 30,000 30,000 30,000 

Other User (Denver Botanic Gardens) 
Denver Botanic Gardens at Chatfield 40 40 40 40 40 

Penley** Reservoir User Group1 
Mount Carbon Metropolitan District 15 800 1000 1021 1036 
Centennial WSD 19,500 22,500 22,500 22,500 22,500 
Town of Castle Rock 8,600 11,900 15,400 15,400 15,400 
Castle Pines North Metropolitan District 2,290 2,518 2,518 2,518 2,518 
Castle Pines Metropolitan District 1,467 1,620 1,620 1,620 1,620 
      
Center of Colorado WCD 267 267 325 375 425 
Colorado State Parks 3,000 3,000 5,000 5,000 5,000 

Other SMWSA**: 
 Pinery Water and Wastewater District  (WWD) 3,833 4,729 4,729 4,729 4,729 
 ACWWA ** 3,680 5,200 7,330 10,500 10,500 
 Cottonwood 1,264 1,996 1,996 1,996 1,996 
 Stonegate 2,644 4,813 4,813 4,813 4,813 
Totals 165,600 178,383 186,271 189,512 189,577 

*  Provided by the water providers in October 2007. 
** SMWSA=South Metro Water Supply Authority; ACWWA=Arapahoe County Water & Wastewater Authority 
*** data not available at present 
 
Central Colorado Water Conservancy District 
The Central Colorado Water Conservancy District (WCD) covers approximately 475,000 acres 
located from Commerce City north along the South Platte River to Greeley and East to Fort 
Morgan. The purpose of Central Colorado WCD is to develop, promote, and implement water 
conservation, augmentation and management strategies to protect water resources for the benefit of 
the citizens, economy and environment of the District. One major objective of Central Colorado 
WCD is to provide surface water supplies to downstream senior water users for the purpose of 
allowing the operation of approximately 1500 out of priority junior irrigation wells in the South 
Platte River Alluvial Aquifer. The principal crops grown in the district are corn, vegetables, alfalfa, 
sugar beets, and wheat. Central’s portion of the proposed 20,600 acre-foot Chatfield reallocation 
would be 2,849 acre-feet of storage with the projected firm annual yield of 968 acre-feet.  
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Water Supply 
The firm water sources in Central Colorado WCD include approximately 18,690 acre-feet in junior 
and senior water rights along with numerous water storage and recharge facilities.  

Growth and Population Trends  
Despite large growth estimates in the district boundaries, Central Colorado WCD water demand will 
not be affected. It is a policy of the Board of Directors to not allow any new water allotment 
contracts and the role of Central Colorado WCD is not to be the provider of new water supplies for 
increased growth. That responsibility would belong to local municipal water providers such as water 
and sanitation districts, municipalities, developers, etc.  

Current Water Demand 
The current water demand is 89,000 acre-feet. This number will remain constant in future years. As 
farms are sold for development, these contracts will not decrease as there will still be many non-
potable uses like parks, lawns, golf courses, etc. Since it is against policy to issue new water allotment 
contracts the current water demand will not increase. 

Projected Water Demand 
The water demand of 89,000 acre-feet will not increase as Central Colorado WCD does not allow 
for new allotment contracts. Based on projections for 2010, Central Colorado WCD was expected to 
only be able to meet the needs of 21 percent (18,690 acre-feet) of the district’s total demand of 
89,000 acre-feet. 

Chatfield Storage 
The 20,600 acre-foot Chatfield reallocation would result in 2,849 acre-feet of storage with a firm 
annual yield of 968 acre-feet. Central Colorado WCD’s portion of the Chatfield reallocation is a 
small but important piece in the development of water supplies to meet the gap in needed water 
supplies. 

Western Mutual Ditch Company 
The Western Mutual Ditch Company provides surface water supplies to approximately 7,900 
irrigated acres from Platteville to LaSalle. The Western Mutual Ditch Company played a major role 
in the development of the local economy in Weld County as the ditch was dug and first utilized in 
the mid 1860’s. The primary crops irrigated by Western Mutual Ditch Company are corn, vegetables, 
alfalfa, sugar beets, and wheat. 

Water Supply 
Currently Western Mutual Ditch Company’s firm water sources are senior surface water rights which 
are diverted from the South Platte River.  

Growth and Population Trends 
While there might be large population increases in the Western Mutual Ditch Company’s 
boundaries, this will not affect the water supply or demand aspects of the Company. As farms are 
sold to development or Western Mutual Ditch Company water rights are sold to other municipal 
interest, the consumptive use portion of the water rights will continue to be utilized.  
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Current Water Demand  
The current demand is for 30,000 acre-feet. 

Projected Water Demand  
The current demand of 30,000 acre-feet will not increase as additional shares in Western Mutual 
Ditch Company will not be issued. Currently, Western Mutual Ditch Company will only have 
sustainable water supplies to meet the needs of 50 percent (15,000 acre-feet) of the total demand of 
30,000 acre-feet. 

Chatfield Storage 
The 20,600 acre-foot Chatfield reallocation would result in 1,425 acre-feet of storage with a firm 
annual yield of 485 acre-feet. Western Mutual Ditch Company’s portion of the Chatfield reallocation 
is a small but important piece in the development of water supplies to meet the gap in needed water 
supplies. 

Colorado Parks and Wildlife 
Chatfield State Park is located approximately 25 miles southwest of Downtown Denver and is 
located in portions of three counties—Douglas, Jefferson, and Arapahoe. Chatfield is owned and 
operated by the U.S. Army Corps of Engineers. The recreation rights to the reservoir are leased by 
Colorado Parks and Wildlife. Chatfield State Park is about 5,300 acres in size and currently includes 
approximately 1,500 surface-acre of water. More than 1.5 million visits occur at the park each year 
and the most popular recreation activities are centered around the reservoir, including fishing, 
swimming, boating, and aquatic wildlife viewing. Major water-based recreation facilities include three 
major boat ramps, a swim beach complex, and the Chatfield Marina. Colorado Parks and Wildlife’s 
portion of the proposed 20,600 acre-foot Chatfield reallocation would be 1,000 acre-foot of storage 
with the projected firm annual yield of 340 acre-feet.  

Water Supply: 
The current firm water sources for Chatfield State Park include approximately 1,200 acre-feet in 
junior surface water rights.  

Growth and Population Trends:  
Currently, an estimated 1.5 million people visit Chatfield State Park every year. Due to its close 
proximity to the Metro Denver area and increased population growth throughout the entire Front 
Range, it is expected that this park will remain a popular destination for those seeking a water-based 
recreational experience close to home and visitation will increase.  

Current Water Demand:  
The current water demand is approximately 3,000 acre-feet. This number will remain constant in 
future years until 2030. This water is used to maintain a recreational pool in the Chatfield Reservoir 
to support water-based recreation at the Park. 

Projected Water Demand:  
The projected water demand for Colorado Parks and Wildlife is currently 3,000 acre-feet per year, 
and by 2030 will be 5,000 acre-feet per year.  
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Chatfield Storage 
The 20,600 acre-foot Chatfield reallocation would result in 1,000 acre-feet of storage with a firm 
annual yield of 340 acre-feet. Based on projections for 2010, Colorado Parks and Wildlife was 
expected to only have sustainable water supplies to meet approximately 51 percent of the Parks’ 
total water demand of approximately 3,000 acre-feet. Colorado Parks and Wildlife’s portion of the 
Chatfield reallocation is a small but important piece in the development of water supplies necessary 
in order to maintain a sufficient recreational pool at Chatfield Reservoir.  

Denver Botanic Gardens at Chatfield 
Denver Botanic Gardens at Chatfield is a picturesque nature preserve among the grasslands, ponds 
and cottonwood banks of Deer Creek. The property is a former farm owned by the Hildebrand 
family and still contains mostly restored old farm houses, barns, out-buildings and a one-room 
school house. The mission of the Denver Botanic Gardens at Chatfield is education and 
preservation. Many of the farm facilities have been preserved for historic purposes as working 
museums, while others have been restored for active education and income purposes. In addition, 
future uses include prairie restoration and research, which is an environmental resource that is 
disappearing in the Denver Metropolitan area.  

Water Supply 
The Denver Botanic Gardens at Chatfield’s water supply comes from two sources, one for domestic 
use and another for irrigation. Domestic water supply comes from a 4” tap on the Denver Water 
Department’s 54-inch Conduit 12, which runs through the site. Irrigation water is obtained from a 
shallow (less that 30-foot) groundwater well, which is augmented by water from the Last Chance and 
Nevada Ditches and the Fairview Reservoir. 

Current Water Demand 
Denver Botanic Gardens at Chatfield is using approximately 30 acre-feet of irrigation water per year. 

Future Water Demand 
One of the primary sources of income to support the education mission is the annual “corn and 
pumpkin” festival to celebrate harvest time tradition in the farming community. Another source of 
income is the entrance fees for visitors who come to see how farming was done in the 1800’s and 
early 1900’s, as well as to view the wildlife in the preserved riparian corridor along Deer Creek and 
the prairie area on either side of Deer Creek. To ensure that these income sources prevail, having 
water to grow corn and pumpkins and to establish prairie vegetation growth is a must. 

Without the current water owned by the Denver Botanic Gardens at Chatfield, the farm would lie 
dormant resulting in decay and loss of a historic resource. Therefore, the Denver Botanic Gardens at 
Chatfield has already made a substantial investment to meet water demands, but more water is 
needed. Based on projections for 2010, the Denver Botanic Gardens at Chatfield was expected to 
need 40 acre-feet of water per year. As of now, Denver Botanic Gardens at Chatfield has an average 
year sustainable water supplies of 28 acre-feet, which is well short of its current demand. However, if 
Denver Botanic Gardens at Chatfield can get an average 14 acre-feet of water per year from the 
Chatfield reallocation its water demands will be met. 
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Mount Carbon Metropolitan District 
Mount Carbon Metropolitan District (Mount Carbon) is located primarily within the Town of 
Morrison, with additional portions of the district within the City of Lakewood and unincorporated 
Jefferson County. Mount Carbon is largely undeveloped at this time, but future development is 
expected to be commercial, mixed use, and residential. Commercial development will be focused 
near the C-470 and Morrison Road interchange (an area known as Red Rocks Centre), north and 
east to the proposed McIntyre Street alignment. Residential development will be in the northeast 
portion of Red Rocks Centre (north and east of the proposed McIntyre Street). 

Water Supply 
Mount Carbon currently has an infiltration gallery, pump, and gas chlorination facility adjacent to 
Bear Creek. All of Mount Carbon’s water rights are surface water rights on Bear Creek or the South 
Platte River. The current raw water storage is 21.6 acre-feet in the Soda Lakes Reservoir.  

An evaluation of Mount Carbon’s water rights indicate that to fully utilize their capacity, Mount 
Carbon would need to have an upgraded diversion system, 400-450 acre-feet of raw water storage, a 
new surface water treatment plant, and reuse the return flows to Bear Creek. With these 
improvements, Mount Carbon could have an estimated yield of 1,000 acre-feet per year.  

Growth and Population Trend 
Mount Carbon currently has only one residential customer. The area has been re-zoned and the 
build out populations (in 2036) for employees and residents are estimated to be 6,949 and 2,256, 
respectively. At this time, service to additional areas outside the district is not anticipated.  

Current Water Demand 
The current water demand in Mount Carbon is approximately 15 acre-feet per year. The water use is 
associated with the one residential customer and contracted water agreements for construction 
purposes.  

Projected Water Demand 
The projected water demand in Mount Carbon is approximately 1,036 acre-feet per year at build out. 

Renewable Water Supplies 
Mount Carbon will rely solely on surface water diversion for their water supply. In addition, the 
district anticipates the use of return flows to Bear Creek to further extend their water service 
capacity.  

Chatfield Storage 
Mount Carbon seeks to obtain the required raw water storage in Chatfield Reservoir. The 400 acre-
feet of storage would satisfy the requirements of their water rights portfolio and help to meet the 
needs of future development within the district.  

Centennial Water and Sanitation District 
The Centennial Water and Sanitation District (WSD) provides water and wastewater services to the 
Highlands Ranch community in northern Douglas County along C-470 from Santa Fe Drive to 
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Quebec Street. The service area includes primarily residential development and associated light 
commercial business use. Highlands Ranch had its first resident in 1981 and since that time has been 
part of the noticeably fast growth occurring in northern Douglas County. 

Water Supply 
Centennial has developed both surface water supplies and the nontributary Denver Basin 
groundwater resources underlying the service area. Raw surface water, with an estimated average 
year yield of 9,500 acre-feet per year, is pumped from diversion facilities along the South Platte River 
to either the McLellan or South Platte Reservoirs. Groundwater resources are developed from 
Denver Basin aquifers underlying the Highlands Ranch service area. Approximately 33 percent of 
Centennial WSD’s existing build-out water supply is from nontributary Denver Basin aquifers.  

Growth and Population Trends 
The Centennial service area is approximately 85 percent built out. The remaining residential and 
commercial development to a 
population of 100,000 is anticipated 
to occur by 2015. 

Current Water Demands 
In 2005, Centennial provided 
15,876 acre-feet of water to its 
service area. 

Future Water Demands 
Centennial’s projected water 
demands are 22,500 acre-feet per 
year by 2020. Centennial will 
continue its policies of aggressive 
water conservation, reuse and 
injection of surface water into the 
Denver Basin aquifers. 

Town of Castle Rock 
The Town of Castle Rock is located midway between Denver and Colorado Springs (central part of 
Douglas County) and is home to slightly more than 42,000 people. Castle Rock encompasses 33 
square miles and sits in East Plum Creek Valley at the base of the Rocky Mountains. 

Water Supply  
Currently, almost all of the water needs of the Town of Castle Rock are supplied by groundwater. 
Approximately 98 percent of the Town’s demand is met with deep, non-tributary groundwater wells 
and the remaining supply by other sources such as surface water rights and not nontributary 
groundwater. Castle Rock overlies the Denver Basin, a geologic formation with four principal 
aquifers: the Arapahoe, Denver, Dawson, and Laramie-Fox Hills. The Town owns surface water 
rights with an average year yield of 1,841 acre-feet per year that can be utilized following the 
development of an alluvial well field. 
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Growth and Population Trend  
The Town of Castle Rock has experienced significant growth as the I-25 corridor in central Douglas 
County has developed as both a commuter center to the south metropolitan area and as a service 
center in itself. Around the year 2000 the population was just over 20,000 and as of January 1, 2007, 
the population was recorded at 42,241. For the years to come, it is expected the population will 
continue to rapidly grow eventually reaching 100,000 residents. 

Current Water Demand  
The Town of Castle Rock used 
7,030 acre-feet of water in 2005 
to meet its demands.  

Projected Water Demand 
The Town of Castle Rock will 
continue to grow. It is 
estimated that an additional 
800 (single family equivalents) 
SFEs will be added per year, 
and with a finite source of 
water, it is extremely important 
that the Town of Castle Rock 
pursue other sources of water. 
Estimates show that the 
current Town of Castle Rock 
water demand is approximately 8,600 acre-feet per year and by 2030 over 18,000 acre-feet of water 
per year (15,400 acre-feet with an aggressive conservation program in place).  

Castle Pines North Metropolitan District 
The Castle Pines North Metropolitan District is a quasi-municipal government entity that was 
established in 1984. It is located immediately north of Castle Pines and west of I-25. The District 
currently serves the Castle Pines North population of approximately 9,000, and has more than 3,000 
residential and business customers for water and service. The District is currently at 95 percent build 
out. The District also serves commercial, open space, parks, schools, and a golf course. In recent 
years, residential demands have comprised about 80 percent of the District’s total water use. 

Water Supply 
The District’s water supply currently is 100 percent from nontributary wells with adjudicated rights 
in the Upper and Lower Dawson, Denver, Arapahoe and Laramie-Fox Hills aquifers. Pumping six 
Arapahoe Aquifer wells, two Denver Aquifer wells and two Lower Dawson Aquifer wells currently 
meet all water uses in Castle Pines North. Reclaimed treated wastewater effluent is used to irrigate 
the Ridge Golf Course. Potable water is treated (iron and manganese removal) and disinfected 
before delivery to customers.  

The District also owns a 1985 water right on East Plum Creek. The average yield of that water right 
is 1030 acre-feet per year. The District also has pending water court applications for additional 
renewable supplies and storage. Renewable water, effluent from renewable and nonrenewable 
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sources, lawn irrigation return flows and other leased water from renewable sources would be stored 
in the Chatfield reallocation space by this District. 

Growth and Population Trend 
Castle Pines North experienced rapid growth in population and employment from 1995 through 
2005. The population went from about 1,400 in 1995 to about 9,000 in 2006. The current 
population has peaked at nearly 10,000.  

Current Water Demand 
 In 1996, Castle Pines North used 
561 acre-feet of water. By 2000, 
the annual water demand had 
increased to 1,369 acre-feet and 
reflects significant growth in 
demands that have been met by 
expanding the pumping of the 
Denver Basin aquifers. Extensive 
residential and some commercial 
development have occurred in the 
last 5 years and the District 
currently serves over 3000 SFEs. 
As a result, the current annual 
water demand has increased to 
approximately 1,565 acre-feet per 
year. 

Projected Water Demand 
Build-out of the District was expected to occur by 2011 with a total of 3,400 SFEs. An estimated 
2,240 acre-feet per year of water is required to meet build out conditions. If adjacent areas elect to 
be served by Castle Pines North, they would be required to dedicate adequate water supplies to meet 
the projected water demands of the zoned urban densities. 

Castle Pines Metropolitan District 
Castle Pines Metropolitan District established in 1973 for the purpose of providing water, 
wastewater treatment, operation and maintenance of street improvements and storm drainage 
services to Castle Pines Metropolitan District. The Castle Pines Metropolitan District community is 
located immediately south of Castle Pines North and west of I-25 and extends south to U.S. 
Highway 85. 

Water Supply 
Currently, the water provided to Castle Pines Metropolitan District originates as non-renewable 
ground water in the Denver Basin aquifers. At present, there are nine wells that extract water from 
the aquifers and pump it to the water treatment plants. 

Castle Pines Metropolitan District also owns a 1985 water right on East Plum Creek. The average 
yield of that water right is 1,030 acre-feet per year. Castle Pines Metropolitan District also has 
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pending water court applications for additional renewable supplies and storage. Renewable water, 
effluent from renewable and nonrenewable sources, lawn irrigation return flows and other leased 
water from renewable sources would be stored in the Chatfield reallocation space by this District. 

Growth and Population Trend 
The Castle Pines Metropolitan District currently serves 1,518 taps. Of these taps, 1,390 are for 
domestic and commercial use. The remaining 128 taps are dedicated for irrigation and community 
use. This equates to 1,597 equivalent residential units (EQRs). Based on future development plans, it 
is estimated that build out for the District will be 2,100 EQRs. Build out was expected to be 
achieved some time between January 2011 and January 2013. 

Water Demand 
In the water year 2005-2006 CPMD 
used 1,163 acre-feet of water from its 
deep non-tributary wells and 552 acre-
feet as reuse effluent for irrigation. 

Projected Water Demand 
Projections for 2010 estimated that 
Castle Pines Metropolitan District 
would need 1,620 acre-feet of water to 
meet its water demands. Due to the fact 
that Castle Pines Metropolitan District 
is not expected to grow much in the 
next 10 years the water demand will not 
increase. 

Center of Colorado Water Conservancy District 
The Center of Colorado Water Conservancy District (“Center of Colorado”) is a water conservancy 
district created by vote of the citizens of Park County in 1997. Its boundaries encompass all of Park 
County. Park County sits at the headwaters of the South Platte River and several of its principal 
tributaries. Park County is primarily a rural county with approximately 50 percent of the land being 
held in federal ownership. With a largely decentralized population, much of the water supply is 
derived from individual wells or smaller, central water systems.  

The Center of Colorado’s primary purpose is to preserve and develop the water of Park County to 
meet the present and future needs of Park County and its citizens. The Center of Colorado is not a 
municipal water supplier providing potable water supply to its customers; rather, it provides bulk 
water to customers to augment depletions from individual water users. 

In 2007, the Center of Colorado joined with the Upper South Platte Water Conservancy District to 
form the Headwater Authority of the South Platte (HASP). Through HASP, the Center will make 
augmentation water rights available to its constituents throughout the upper South Platte headwaters 
area. 

Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - Castle Pines
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Water Supply 
Center of Colorado and HASP have developed 230 acre-feet per year of surface water rights on 
Tarryall Creek and Deer Creek, 37 acre-feet of water rights allocated from the City of Aurora’s water 
rights portfolio in Spinney Mountain Reservoir and approximately 70 acre-feet of storage capacity. 

Growth and Population Trends 
Census data and population projections from the Pikes Peak Area Council of Governments establish 
that Park County has grown substantially in the past 15 years and projections for the future are for 
significant continued growth: 

1980 – 5,333 (census data) 
1990 – 7174 (census data) 
2000 – 14,523 (census data) 
2005 – 17,404 * 
2010 – 25,289 
2015 – 37,129 
2020 – 50,932 
2025 – 67,588 

(*2005-2025 data based upon projections by Pikes Peak Area Council of Governments) 

Current Water Demand 
The Center of Colorado is in the process of adjudicating a county-wide plan for augmentation after 
which completion it anticipates a substantial increase in customer demand. Until completion of that 
project, there is a relatively small demand compared with projected future demands. Current 
customer demand is approximately 20 acre-feet per year. However, with 267 acre-feet of average 
annual water rights and only 70 acre-feet of present storage capacity, Center of Colorado needs 
additional storage space in order to effectively use and control its water rights.  

Projected Water Demand 
The Center of Colorado Center of Colorado has approximately 267 acre-feet per year of available 
surface water rights but only 70 acre feet of present storage capacity. This 197 acre-feet shortfall 
between available water supplies and storage capacity will limit the ability of the Center of Colorado 
to meet demands for a projected population increase of approximately 260 percent between 2010 
and 2025. 

Pinery Water and Wastewater District 
The Pinery Water and Wastewater District (WWD) serves an area south of Parker along Parker Rd. 
The district currently serves around 4,000 residences and over 75 irrigator or commercial customers. 

Water Supply 
Pinery WWD draws the majority of its water (around 73 percent) from shallow wells diverting 
surface water from Cherry Creek. The Pinery also owns a significant amount of water rights in the 
Denver Basin aquifer. 
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Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - Meridian
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Growth and Population Trend 
The service population for Pinery WWD (PWWD) was 8,334 in 2000. The build out population is 
17,650 and will be reached by 2020. 

Current Water Demand  
The overall water provided in 2010 was 
approximately 3,833 acre-feet.  

Projected Water Demand 
With 2,732 acre-feet being provided in 
2005, and build out being reached by 
2020, PWWD will experience increased 
need for water over the next 7 years. 
4,729 acre-feet are estimated for 2020 
and subsequent years. 

Arapahoe County Water and 
Wastewater Authority 
Arapahoe County Water and Wastewater Authority (ACWWA) is a political subdivision formed in 
1988 by an agreement between Arapahoe County, and the Arapahoe Water and Sanitation District 
for the purpose of developing water resources, systems and facilities, and wastewater collection and 
treatment facilities for the ACWWA service area. The Authority serves an area of more than eight 
square miles in southeastern metro Denver, and provides contract water service beyond its service 
area.  

Water Supply 
ACWWA meets its water supply needs primarily by pumping nontributary groundwater. ACWWA 
also depends on alluvial water supplies from Cherry Creek consisting of junior and senior water 
rights, and return flow credits under its augmentation plan. In order to more effectively use its 
tributary supplies, ACWWA will start construction later this year on a water treatment plant to treat 
alluvial groundwater; the plant was completed in 2009. ACWWA is also continuing to develop a 
nonpotable system consisting of both alluvial raw water and reuse water for irrigation of 
commercial, industrial and open space areas to reduce demands on the nontributary groundwater 
resources and potable system.  

Growth and Population Trends 
ACWWA's service area is primarily in Arapahoe County, but includes some property in northern 
Douglas County. The service area consists primarily of office complexes, commercial and light 
industrial areas, and multi-family residential properties. ACWWA also provides water service only to 
mostly single-family residential customers in the Town of Foxfield, a small area of Aurora, and 
subdivisions in unincorporated Arapahoe and Elbert Counties. 
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ACWWA’s service area is comprised of an employee population estimated at 25,000 and a 
residential population estimated at 6,000. In addition, ACWWA provides water service to an 
estimated population of 1,800 beyond its service area. The service area is expected to build out with 
high-density uses, primarily commercial and light industrial, by 2040. ACWWA also continues to 
consider requests for contract 
water service to existing and 
proposed development beyond 
its service area.  

Current Water Demand 
In 2005, ACWWA used 3,100 
acre-feet of water. 1,020 acre-
feet, or 33 percent, was 
nontributary groundwater; 2,060 
acre-feet, or 67 percent was 
alluvial groundwater including 
reuse/recapture of return flow. 
The average day demand was 
approximately 2.76 mgd. 

Projected Water Demand  
ACWWA projects water demands of 5,200 acre-feet in 2020; 7,330 acre-feet in 2030; and a build-out 
demand of 10,500 acre-feet by 2040. 

Renewable Water Supplies 
ACWWA is diversifying its portfolio to reduce dependence on nontributary groundwater. It is 
focusing attention toward a water conservation program, and has an inclining-block rate structure to 
encourage efficiency. ACWWA continues to develop its nonpotable water system to make better use 
of its raw alluvial and reuse supplies, offsetting nontributary groundwater pumping to the extent 
possible. ACWWA is also participating with Cottonwood WSD in development of the Joint Water 
Purification Plant (JWPP) to allow extended use of renewable water supplies from Cherry Creek. 

ACWWA is also working with Cottonwood WSD, Inverness WSD and Pinery WWD to make use 
of a block of tributary and nontributary groundwater rights purchased in upper Cherry Creek. This 
group has formed the Cherry Creek Project Water Authority to develop these supplies. This 
Authority is pursuing development of storage on upper Cherry Creek and the transport of those 
supplies to individual district service areas.  

Chatfield Storage 
With these measures, ACWWA is working toward expanding its renewable supply resources. 
ACWWA’s participation with the South Metro Water Supply Authority in the pursuit of additional 
supplies in the upper South Platte River and storage in Chatfield Reservoir is consistent with that 
strategy. 

Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - ACWWA
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Cottonwood Water and Sanitation District  
Cottonwood Water and Sanitation District serves mostly residential developments within or 
northwest of the Town of Parker and is located in Douglas County between the service areas of 
ACWWA and the Parker Water and Sanitation District, although recent development has been 
primarily commercial uses. Future development is expected to be both residential and commercial, 
but current development includes retail uses and a large Family Fitness Center in the Crown Pointe 
development at the intersection of E-470 and Parker Roads. 

Water Supply 
Cottonwood meets its water supply needs today by pumping primarily nontributary ground water. 
Cottonwood has alluvial water supplies on Cherry Creek as well, including senior water rights, junior 
water rights and return flow credits under its augmentation plan. In order for Cottonwood to 
effectively use its tributary supplies, Cottonwood constructed a water treatment plant to treat alluvial 
groundwater. Cottonwood’s available water supplies have been greatly expanded, particularly its 
renewable water supplies on Cherry Creek of approximately 1,034 acre-feet per year. Cottonwood 
has also been developing, and will continue to develop a non-potable water system to deliver water 
for outdoor uses on commercial, industrial and open space areas as a way to reduce the demands on 
the nontributary groundwater resources.  

Growth and Population Trend 
Cottonwood currently has a population about 7,600. Much of the development is currently 
commercial, although there is still a substantial amount of residentially zoned vacant property within 
the District. Hence, the District expects population to increase by as much as 3,000 more residents, 
and to add as much as 1.8 million square feet of commercial development as well. The District is 
well situated along E-470 and Parker Road, and build-out is expected to occur within the next 10 
years. 

Current Water Demand 
In 2006 Cottonwood had 2,415 
SFE connections and delivered 876 
acre-feet of water for the year. For 
an average day, Cottonwood used 
800,000 gallons a day of water. The 
total water use per capita for 
residents in Cottonwood is 
approximately 81 gallons per day 
per person. 

Projected Water Demand  
Cottonwood’s population is 
projected to peak at about 10,600 
by about 2015 and the number of 
SFEs is expected to reach 
approximately 4,000. With 
projected growth in the District, 
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Cottonwood estimates that it will need to deliver approximately 1,996 acre-feet of water per year at 
build-out.  

Renewable Water Supplies 
Cottonwood is taking action to reduce the dependency on nontributary groundwater sources. 
Cottonwood has had in place a water conservation program that allocates an appropriate amount of 
water to each customer, and when the allocation is exceeded, rates rise dramatically. In addition, 
Cottonwood has required non-potable irrigation in its Crown Pointe development, and will require it 
in the remaining commercial and multi-family areas yet to be developed. This will effectively reuse 
300 acre-feet of water supplies thereby reducing nontributary ground water pumping. 

Cottonwood is also a participant in the Joint Water Purification Plant (“JWPP”) which allows the 
District to fully utilize its renewable water supplies from Cherry Creek, and to fully reuse both these 
supplies and nontributary ground water supplies.  

Cottonwood has also participated with ACWWA, the Inverness Water and Sanitation District and 
the Pinery Water and Sanitation District in the purchase of tributary and non-tributary ground water 
rights in upper Cherry Creek. This group has formed the Cherry Creek Project Water Authority to 
develop these supplies. This Authority is currently pursuing the development of storage on upper 
Cherry Creek and the transport of those supplies to individual district service areas.  

Chatfield Storage 
With these measures, Cottonwood is greatly increasing the percentage of its water supplies that will 
come from fully renewable resources. Cottonwood’s participation with the South Metro Water 
Supply Authority in the pursuit junior water supplies in the upper South Platte River and in storage 
in Chatfield Reservoir is one more effort to increase those renewable resources. 

Stonegate Village Metropolitan District 
Stonegate Village is a planned residential and commercial development in northern Douglas County. 
Stonegate Village Metropolitan District (District) provides water and wastewater service to 
Stonegate Village. The District primarily serves residential areas, but there is a rapid developing 
commercial sector along the E-470 corridor along the District’s northern boundary. The District 
also provides water service to adjacent areas including Lincoln Park Metropolitan District and the E-
470 Business Metropolitan District through a Regional Facilities Agreement.  

Growth & Population Trends 
The District had 2230 SFEs in 2000 and, at build-out, will have 4933 SFEs. Stonegate Village is 
close to ultimate build-out but surrounding areas that are connected to the water system have 
additional growth potential. 

Water Supply 
The majority of water supplies are currently developed from the Arapahoe and Laramie Fox Hills 
aquifers. The District currently has 15 wells into the Denver Basin. Under a decreed augmentation 
plan, the District exchanges against wastewater discharges using an alluvial well system on Cherry 
Creek. The District reuses treated effluent for irrigation within the District. As effluent supplies 
increase with growth, the District will discharge excess wastewater to Cherry Creek.  
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Current Water Demand  
In 2005 it is estimated that 
Stonegate used 1,715 acre-feet of 
water of which 300 acre-feet was 
sustainable water supplies. 
Currently, the District is estimated 
to need 2,770 acre-feet of water per 
year to meet its future water 
demand. 

Projected Water Demand 
By 2020, the District needs 4,270 
acre-feet of water per year to meet 
its future water demand. 
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Chatfield Reservoir Storage Reallocation Project—Summary of Public and Agency Scoping Comments 
Track Source Date Commenter Affiliation Organization Comment Topic 

1 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency The state believes it is feasible to 
reallocate some of the flood control space 
at Chatfield Reservoir to allow for up to 
20,600 acre-feet of additional water 
storage space in the existing operational 
pool. This decision can be made after 
conducting an antecedent flood study that 
will demonstrate that the Corps can 
change its operating criteria so that more 
reservoir space is available for water 
storage. 

Hydrology 

2 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency A recent 2003 Colorado State House Joint 
Resolution (03-1017) also supports the 
reallocation of Chatfield reservoir capacity 
for additional water storage use. 

General 

3 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency In order to make the 20,600-AF storage 
space available, one of four actions would 
have to be taken: 1) Build a 3.5 ft. high 
wave action/parapet wall around the top of 
the existing structure; 2) Increase outlet 
works releases during severe flood events; 
3) Increase the size of the spillway from 
390 ft. wide to 490 ft wide; or 4) Conduct a 
site-specific antecedent flood study. 

Alternatives 

4 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency The State believes that conducting a site-
specific antecedent flood study is the 
preferred alternative the Corps should 
decide to use; and by conducting such a 
study will find that the existing Chatfield 
Reservoir structures are adequate to hold 
the additional 20,600 AF of water. 

Hydrology 

5 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency Allowing more water to be stored in 
Chatfield Reservoir is the most cost-
beneficial of any other storage options 
being pursued in the area at this time.  The 
current cost estimates for the additional 
storage space at Chatfield is thousands of 
dollars less per AF than new reservoir 
storage. 

Socioeconomics -
Benefit 
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Track Source Date Commenter Affiliation Organization Comment Topic 
6 Letter 10/25/2004 Russell George 

and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency Expanding the use of this reservoir will 
help water suppliers cope with impacts of 
drought much sooner. 

Socioeconomics 

7 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 

Colorado DNR - 
CWCB 

Agency Expanding the use of Chatfield Reservoir 
will help CWCB meet its planning goals, 
based from a comprehensive study of 
Colorado's current and future water needs. 
Through the Statewide Water Supply 
Initiative (SWSI), CWCB has determined 
that an 89,000-AF gap exists between 
currently available water supply and future 
water needs. 

Socioeconomics 

8 Scoping 
Meeting - 

Verbal 

10/26/2004 Andy Hough Douglas County - 
Planning and 
Community 

Development 

Agency Concern about impacts on Preble's 
Meadow Jumping Mouse. 

Wildlife 

9 Scoping 
Meeting - 

Whiteboard 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

How will water rights affect the relocation 
of and /or access to recreation facilities? 

Recreation 

10 Scoping 
Meeting - 

Verbal 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

Scuba organization should be notified of 
this project. 

Scoping 

11 Scoping 
Meeting - 

Verbal 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

Notice of scoping meetings was not 
adequate. 

Scoping 

12 Scoping 
Meeting - 

Verbal 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

Mailings were not postmarked until 
October 15th, less than 2 weeks before the 
public meeting. 

Scoping 

13 Scoping 
Meeting - 

Verbal 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

Some water rights are junior and water will 
be high only 1 out of 3 years. When the 
recreation facilities are moved farther from 
the average flow water surface, recreation 
facilities will be less functional. 

Recreation 

14 Scoping 
Meeting - 

Verbal 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

Additional storage would have impacts, but 
fewer impacts than constructing a new 
reservoir would. 

General 



Final Chatfield Reservoir Storage Reallocation FR/EIS 
 P-3  July 2013 

Track Source Date Commenter Affiliation Organization Comment Topic 
15 Scoping 

Meeting - 
Verbal 

10/26/2004 Ann Bonnell Audubon of Denver 
Metro 

Membership 
Organization 

The recreation plan had landscape 
plantings.  I want to know where the water 
supply is for the irrigation of these 
plantings. 

Recreation 

16 Scoping 
Meeting - 

Verbal 

10/26/2004 Brad Buckner - 
Park Manager 

Colorado State Parks 
- Chatfield State Park 

Agency The recreation study had certain 
assumptions. USACE policy has changed 
and State Parks does not know what final 
decisions would be made that affect the 
outcome of this project, particularly that 
affect recreation. 

General 

17 Scoping 
Meeting - 

Verbal 

10/26/2004 Russ Clayshulte Chatfield Watershed 
Authority 

Agency Concerned with water quality. CWA has 
adopted TMDL for Phosphate. As water 
retention times change, P levels may 
change, and the standards may not reflect 
this change. 

Water Quality 

18 Scoping 
Meeting - 

Verbal 

10/26/2004 Russ Clayshulte Chatfield Watershed 
Authority 

Agency Hayman wildfire may have resulted in 
sediment in reservoir and may have 
contaminants such as Mercury. 

Water Quality 

19 Scoping 
Meeting - 

Whiteboard 

10/26/2004 Unknown Public Unknown Unknown Current minimum pool is 5423'. Will the 
new minimum pool be 5436' or 5423'? And 
what is the time period? Memorial to Labor 
Day? April through Nov.1? 

Alternatives 

20 Scoping 
Meeting - 

Whiteboard 

10/26/2004 Unknown Public Unknown Unknown How does this (new pool elevation and 
timing of the pool elevation) affect Parking 
Lot and Marina? 

Recreation 

21 Letter 10/29/2004 Cheryl Eckhardt USDI (NPS) Agency The entire 3,768 acre Chatfield State Park 
is under Land and Water Conservation 
Fund 6(f) protection. Impacts to Chatfield 
State Park and its LWCF designation 
should be considered in the EIS. 

Authorizations 

22 Letter 10/29/2004 Cheryl Eckhardt USDI (NPS) Agency Consult with Mr. Joe Maurier, Deputy 
Director at Colorado Division of Parks and 
Outdoor Recreation to determine any 
potential conflicts with section 6(f)(3) of the 
LWCF Act (Public Law 88-578, as 
amended). 

Authorizations 

23 Email 11/1/2004 Jan Justice-
Waddington 

Individual None Chatfield was built to contain periodic flood 
waters, but additional long term storage 
would definitely degrade the design and 
intent of this multiple use facility. 

General 
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Track Source Date Commenter Affiliation Organization Comment Topic 
24 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency Reservoir operation changes create 

additional management consideration for 
the Colorado State Parks who lease and 
operate the recreation use on the facility. 
Who will deal with the significant impacts 
to the recreational users and park 
operation? 

Recreation 

25 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency Flooding the existing shoreline will 
probably kill most woody vegetation. 
Although the woody vegetation will re-
establish at the new high water line, this 
will create a significant habitat and 
aesthetic impact for several years. 

Vegetation 

26 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency The increased flux in water level will create 
a wider 'beach' area devoid of perennial 
vegetation, which will increase the area for 
weeds and could cause wind blown 
sediment. 

Vegetation 

27 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency A wider beach may also create access 
issues for recreation users. 

Recreation 

28 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency A pond with very good visibility is located 
to the southwest end of the reservoir. This 
pond is used by scuba divers and others. 
The water elevations currently discussed 
would flood the pond and create poorer 
water quality in this area. The probable 
change in overall water quality will likely 
create an impact to the recreational value 
and use. 

Recreation 

29 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency The reservoir site currently provides open 
space in an urbanized area, where open 
water area may be the least important 
habitat type for many of the wildlife 
species. The increase in open water and 
decrease in important habitat types will 
likely cause significant impacts to the 
wildlife species currently using the site. 

Wildlife 

30 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency The estimate for acres of habitat that 
would be impacted by the various project 
alternatives need to be refined. 

Wildlife 



Final Chatfield Reservoir Storage Reallocation FR/EIS 
 P-5  July 2013 

Track Source Date Commenter Affiliation Organization Comment Topic 
31 Letter 11/4/2004 Susan Linner USDI (FWS) Agency Major concern with the proposed project is 

that it could impact a large area of Preble's 
meadow jumping mouse habitat, including 
designated critical habitat. 

Wildlife 

32 Letter 11/4/2004 Susan Linner USDI (FWS) Agency Issues of concern include: Federally-
threatened and endangered plants, the 
threatened bald eagle, and impact to 
threatened and endangered species down 
stream from potential water depletions to 
the South Platte River. The attached table 
included the following species for Jefferson 
and Douglas Counties - Bald Eagle, 
Mexican spotted owl, Piping plover, 
Whooping crane, Canada lynx, Preble's 
meadow jumping mouse, Greenback 
cutthroat trout, Pallid sturgeon, Pawnee 
montane skipper, Colorado butterfly plant, 
Ute's ladies tresses orchid. 

Vegetation and 
wildlife 

33 Letter 11/4/2004 Susan Linner USDI (FWS) Agency Migratory birds, wetlands, and riparian 
habitats are also issues of concern. 

Vegetation and 
wildlife 

34 Letter 11/4/2004 Susan Linner USDI (FWS) Agency There is a potential need for a Planning 
Aid Report and/or Fish and Wildlife 
Coordination Act Report.  The possibility of 
the Service becoming a cooperating 
agency on the EIS should also be 
discussed. 

Threatened and 
Endangered 

Species 

35 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Find a way to ensure an adequate water 
supply without diminishing the flood 
storage and recreation resources of a state 
park as popular as Chatfield. This could be 
done through conservation, leased water 
rights from agriculture, or a stable 
population. 

Recreation 

36 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Describe in greater detail how the potential 
reallocated storage would be used. Clarify 
which uses, or what combination of 
different uses, will be pursued. The effects 
of different scenarios need to be clearly 
documented. 

Alternatives 
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Track Source Date Commenter Affiliation Organization Comment Topic 
37 Email 11/5/2004 David Nickum Colorado Trout 

Unlimited 
Membership 
Organization 

You should examine where uses can serve 
multiple purposes (e.g., some instream 
flow use might be able to be delivered 
downstream to agricultural users). 

Alternatives 

38 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Support operations that benefit both 
environmental and consumptive uses. 

General 

39 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Examine impacts on fishery resources 
above, below, and within Chatfield 
Reservoir. 

Aquatic Resources 

40 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Changes in expected flow conditions both 
above and below the reservoir should be 
analyzed for their significance on aquatic 
life. 

Aquatic Resources 

41 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Analyze impacts of the proposal on 
facilities and the environment within the 
whole watershed. 

General 

42 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

If transbasin water from the Blue River is 
ultimately proposed for storage in the 
reallocated pool, impacts on the Blue River 
watershed must also be considered. 

Aquatic Resources 

43 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

The Corps should describe options for 
water supply in lieu of additional storage at 
Chatfield, including off-channel storage, 
and conservation and reuse, when 
exploring the no-action alternative. 

Alternatives 

44 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 

Membership 
Organization 

Support projects that use or enlarge 
existing infrastructure in preference to 
development of new reservoirs. 

General 

45 Letter 11/8/2004 Andy Hough and 
Don Moore 

Douglas County - 
Planning and 
Community 

Development 

Agency Additional water storage would aid South 
Platte Basin and Douglas County water 
providers. 

Socioeconomics 

46 Letter 11/8/2004 Andy Hough and 
Don Moore 

Douglas County - 
Planning and 
Community 

Development 

Agency Chatfield SP recreation quality and public 
availability should be maintained. 

Recreation 
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Track Source Date Commenter Affiliation Organization Comment Topic 
47 Letter 11/8/2004 Andy Hough and 

Don Moore 
Douglas County - 

Planning and 
Community 

Development 

Agency Colorado Department of Public Health and 
Environment Regulation 73 sets specific 
water quality (WQ) standards for Chatfield 
Reservoir, and these standards are used 
to set WQ requirements for point-source 
wastewater discharge permits and non-
point WQ targets. The added water 
storage would change the concentration 
and retention of nutrients and other 
parameters that affect algae growth and 
the ability to meet basin-wide WQ 
standards. 

Water Quality 

48 Letter 11/8/2004 Andy Hough and 
Don Moore 

Douglas County - 
Planning and 
Community 

Development 

Agency The EIS should consider the potential for 
changes to reservoir WQ and the 
ramifications on wastewater service 
providers. The Corps should also 
coordinate with the Chatfield Watershed 
Authority (CWA), the designated Section 
208 WQ management agency for Chatfield 
Reservoir and associated reaches of the 
South Platte, which represents Douglas 
County and other governmental and 
private interests. POC is CWA manager 
Russ Clayshulte, (303) 751-7144, 
(rclayshulte@earthlink.net). 

Water Quality 
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49 Letter 11/8/2004 Andy Hough and 

Don Moore 
Douglas County - 

Planning and 
Community 

Development 

Agency It is estimated that 200 acres of existing 
wetlands and riparian areas along the 
reservoir, Plum Creek, and the South 
Platte would be lost at the 5444 feet msl 
elevation alternative. Douglas County 
desires to be included in any discussions 
regarding replacement of these areas for 
three reasons. First, replacements could 
limit the amount of phosphorus entering 
the reservoir. Second, this would aid 
Douglas County, which would be 
managing limited development of Preble’s 
meadow jumping mouse habitat in 
accordance with a Habitat Conservation 
Plan being submitted to USFWS. Finally, 
this would ensure good vegetative 
communities so that Chatfield SP can 
remain a habitat conservation area, and 
the South Platte River and Plum Creek can 
remain wildlife corridors, as designated in 
the Douglas County Comprehensive 
Master Plan. 

Mitigation 

50 Letter 11/8/2004 Andy Hough and 
Don Moore 

Douglas County - 
Planning and 
Community 

Development 

Agency As part of the mitigation for impacts to 
riparian habitat and wildlife corridors, 
Douglas County proposes a tree/shrub 
corridor on the south side of Chatfield SP, 
between Plum Creek and the South Platte, 
and has already coordinated this proposal 
with Chatfield SP, Colorado Division of 
Wildlife, the Denver Water Board, 
Lockheed Martin, and Shea Homes. 

Vegetation and 
wildlife 

51 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 

Membership 
Organization 

Concerned about the daily, weekly, and 
monthly fluctuations of the reservoir from 
April through October, not just from 
Memorial Day to Labor Day.  Less 
fluctuation is preferred over "lots of up and 
downs" week to week. 

Recreation 

52 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 

Membership 
Organization 

Mitigation for fluctuation could include a 
website or phone number to call 2-4 weeks 
ahead of time to give warnings about high 
run-off coming into the reservoir and 
drawdowns. 

Mitigation 
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53 Letter 11/10/2004 Ross John Lowe Colorado Sail and 

Yacht Club 
Membership 
Organization 

How would the inundated cottonwood trees 
along the shoreline be treated if the 
reservoir was raised to 5444? Would they 
become underwater hazards? 

Recreation 

54 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 

Membership 
Organization 

The recreation mitigation study states that 
the marina boat slips can accommodate 
the fluctuating pool elevation. What 
happens to the marina building when a 
flood occurs which raises the water 
elevation above 5444 feet? 

Recreation 

55 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 

Membership 
Organization 

There is a proposal to give greater depth to 
the marina by excavation of material for 
raising the parking lot. Can the excavation 
be done between November and March or 
will boat slips and the parking lot not be 
available while work is underway? 

Mitigation 

56 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 

Membership 
Organization 

Currently the 2 lane boat ramp by the 
marina has limited capacity and has long 
lines of people and trailers waiting more 
that an hour to retrieve their boats. Can 
additional boat ramps be added to the 
mitigation plan? 

Mitigation 

57 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 

Membership 
Organization 

Who will pay the $30 million to implement 
the facility relocation and other mitigation 
costs? 

Mitigation 

58 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 

Agency Authority is concerned that a change in 
reservoir residence time caused by 
increased storage may trigger 
eutrophication problems, resulting in more 
restrictive nutrient criteria for the 
watershed. Authority recommends critical 
consideration in NEPA to include 
predictions from appropriate water quality 
models. Any new model needs to be 
dynamic and predict changes in quality 
under different storage/residence 
allocations. 

Water Quality 
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59 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 

Authority 
Agency Storage model must evaluate a wide-range 

of water quality parameters of concern 
associated with Chatfield. These 
parameters include, but are not limited to, 
selected metals (copper, magnesium, zinc, 
lead, iron, mercury), sediments, and 
nutrients (phosphorus, nitrate, ammonia 
nitrogen). Regulation 73 controls the 
amount of total phosphorus discharged 
from point sources, and the study needs to 
address potential changes to control 
regulation. 

Water Quality 

60 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 

Agency The CWA is the water quality management 
agency for the Chatfield Watershed and is 
responsible under the Colorado Chatfield 
Reservoir Control Regulation #73 for water 
quality monitoring and reporting to the 
Colorado Water Quality Control Division 
and Commission, to assure point and 
nonpoint source water quality compliance. 

Water Quality 

61 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 

Agency An increase in the Chatfield Reservoir 
storage volume may affect the CWA's 
water quality management program, and a 
raise to above 5437 feet msl would alter 
the current prediction models used to 
determine water quality compliance and 
could alter the approved TMDL for the 
reservoir. 

Water Quality 

62 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 

Agency CWA requests that the Corps and 
contactors work closely with them in the 
water quality portion of the project. 

Water Quality 

63 Letter 11/16/2004 John Scully Denver Botanic 
Gardens (at 
Chatfield) 

Membership 
Organization 

It may be feasible to mitigate 
environmental impacts the project will have 
on DBG at Chatfield. DBG would like to 
work with the Corps to identify mitigation 
areas and activities that compliment the 
existing and future plans for the DBG site, 
and to discuss how DBG might become 
land stewards for the mitigation areas. 

Mitigation 
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64 Agency  

Meeting - 
Verbal 

2/10/2005 David Giger Colorado DNR - 
Parks and Recreation 

Agency Denver’s existing storage (5423 –5432 feet 
msl) and fluctuations should be included in 
modeling the proposed 12’ storage zone. 

Hydrology 

65 Agency  
Meeting - 

Verbal 

2/10/2005 David Giger Colorado DNR - 
Parks and Recreation 

Agency Impacts of the new pumps (currently in the 
EA on Denver Water Department’s 
proposed “drawdown” pumps) should be 
considered in the reallocation EIS because 
operation of the pumps will affect the 
operating plan. 

Cumulative Effects 

66 Agency  
Meeting - 

Verbal 

2/10/2005 David Giger Colorado DNR - 
Parks and Recreation 

Agency The EIS should also emphasize the 
multipurpose authorities stated in the 
enabling legislation; there are multiple 
users (i.e., M&I water supply, recreation, 
and fish and wildlife). 

Authorizations 

67 Agency  
Meeting - 

Verbal 

2/10/2005 Don Anderson USDI (FWS) Agency The reallocation project is allowed to be 
covered by the 3 state plans based on 
historical, current and future depletions 
and sources of water stored in Chatfield. 
CO made assumptions regarding the mix 
of water sources for 13 years. USFWS will 
track actual depletions versus projected 
depletions. If west slope water (Upper 
Colorado River Basin) is transferred, a 
certain amount of depletions could occur 
before a threshold is reached that would 
require Section 7 consultation. 

Statement 

68 Agency  
Meeting - 

Verbal 

2/10/2005 Don Moore Douglas County - 
Planning and 
Community 

Development 

Agency At what point will water quality be 
addressed in the analysis? 

Water Quality 

69 Agency  
Meeting - 

Verbal 

2/10/2005 Don Moore Douglas County - 
Planning and 
Community 

Development 

Agency Water quality data is available for the last 
19 years; CWA takes samples 16 
times/year from various places in the 
reservoir. They are concerned about the 
effect that retention and fluctuation of 
water in the reservoir will have on 
phosphorous standards. 

Water Quality 

70 Agency  
Meeting - 

Verbal 

2/10/2005 Grady  McNeill Colorado DNR - 
CDOW 

Agency EIS needs to look at impacts to fish and 
wildlife resulting from changes in water 
quality. 

Wildlife and Aquatic 
Resources 
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71 Agency  

Meeting - 
Verbal 

2/10/2005 Janet Bell Jefferson County 
Planning and Zoning 

Agency Environmental justice impacts should be 
addressed in socio-economic impacts. 
Jefferson County Planning and Zoning 
would like to review the PDEIS. 

Socioeconomics 

72 Agency  
Meeting - 

Verbal 

2/10/2005 Janet Bell Jefferson County 
Planning and Zoning 

Agency Do senior versus junior water rights make 
a difference regarding water fluctuations in 
the reservoir? 

Alternatives 

73 Agency  
Meeting - 

Verbal 

2/10/2005 Joni Nuttle CDPHE-WQCD Agency Not sure if water quality has been 
correlated with elevation or eutrophication. 

Water Quality 

74 Agency  
Meeting - 

Verbal 

2/10/2005 Jude O'Connor City and County of 
Denver 

Agency Will releases (volume of water) going 
downstream change? 

Alternatives 

75 Agency  
Meeting - 

Verbal 

2/10/2005 Ray Sperger South Suburban 
Parks and Recreation 

District 

Agency How far downstream will fisheries impacts 
be evaluated? 

Aquatic Resources 

76 Agency  
Meeting - 

Verbal 

2/10/2005 Ray Sperger South Suburban 
Parks and Recreation 

District 

Agency Concerned about impacts to the South 
Platte ecosystem and cottonwood 
regeneration; if 60% of releases are in 
summer, this could affect cottonwoods. 

Vegetation 

77 Agency  
Meeting - 

Verbal 

2/10/2005 Russ Clayshulte Chatfield Watershed 
Authority 

Agency CWA has some predictive models that 
provide trophic level changes with changes 
in various parameters including flows and 
retention time.  CWA would need $180,000 
to model the water chemistry of the 
reservoir based on these parameters. 
CWA has been under more pressure 
recently to evaluate TMAL. 

Water Quality 

78 Agency  
Meeting - 

Verbal 

2/10/2005 Russ Clayshulte Chatfield Watershed 
Authority 

Agency CWA agreed to advise the Corps 
hydrologists on evaluation methods. CWA 
data is posted on their website and CWA 
will get Tetra Tech the necessary data. 
One model available is the Jones-
Bachmann model, but it may not have the 
proper assumptions. CWA will allow the 
Corps to use their models in the 
Reallocation analysis. 

Water Quality 

79 Agency  
Meeting - 

Verbal 

2/10/2005 Steve Priest USDA Forest Service Agency Will the reallocation study cause any 
changes/impacts to the operation of 
Strontia Springs lake? 

Alternatives 
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80 Letter 2/15/2005 Russ Clayshulte Chatfield Watershed 

Authority 
Agency Authority water quality data sets for the last 

3 years are posted on the Internet. The 
Authority has used simple mass load 
models and typical limnological models to 
monitor and characterize the reservoir and 
input sources. 

Statement 

81 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 

Membership 
Organization 

Our concern is the recreational 
"experience" enjoyed by the 1.5 million 
annual users of Chatfield - even after the 
facilities are replaced. The impact to the 
recreational user will be severe. 

Recreation 

82 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 

Membership 
Organization 

A significant drop in water related 
recreation use would occur because of the 
facilities placed at the upper level of the 
pond elevation at flood stage (given the 
Corps current rules governing structures in 
flood zones) and the water level being 
drawn down 21 feet. 

Recreation 

83 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 

Membership 
Organization 

A significant drop in water related 
recreation use would cause a drop in 
revenue generated fees and must be taken 
into account. 

Recreation 

84 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 

Membership 
Organization 

"Will the Denver Metro area lose one of its 
premier State Park facilities as a direct 
result of this project?" 

Recreation 

85 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

The scoping hearing announcement 
received inadequate publicity. 

Scoping 

86 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Schedule more scoping hearings on the 
Reallocation this spring so that the public 
can adequately participate in this process, 
and include opportunities to comment on 
the Drawdown Draft EA. 

Scoping 

87 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

The March 10, 2005 date for end of 
scoping comments is premature because 
"many aspects of the reallocation and 
draw-downs have not been publicly 
presented." 

Scoping 
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88 Letter 3/5/2005 Ann Bonnell and 

Pauline Reetz 
Audubon Society of 

Greater Denver 
Membership 
Organization 

The Corps must require that the Chatfield 
Storage Reallocation project and the 
Denver Water Pump Station are 
considered in one EIS that has mitigation 
proposals for both projects. 

Cumulative Effects 

89 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Agencies applying for Corps permits 
cannot subdivide their projects into small 
phases to avoid examining cumulative 
impacts. 

Cumulative Effects 

90 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Consider the following alternatives in the 
reallocation:  1) Continue some water 
surcharges all year; 2) continue no-water 
days for the whole watering season (non-
volunteer); 3) Give rebates all-year for 
installing low flush toilets; 4) Have a 
surcharge on bluegrass by the foot to save 
millions of gallons of water; 5) Put high 
surcharge on water used on median grass; 
6) No alternatives mention using outlying 
reservoirs for additional use and not 
placing all the impacts on a reservoir with 
such important wildlife and recreation 
values in the metro area; 7) Promote the 
use of water budgeting systems in the 
metro area. 

Alternatives 

91 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Provide a study addressing the effects of 
siltation on reservoir capacity, due to the 
silt that may have flushed into the reservoir 
from the Hayman fire. 

Water Quality 

92 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Provide a study addressing the impacts on 
downstream farms, bridges and structures 
along the river if a flood event does occur 
upstream of the reservoir. What are the 
maximum flows that can be tolerated 
downstream? 

Hydrology and 
Socioeconomics 

93 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Provide a recreation study addressing the 
pool elevation fluctuation. The 12 foot 
increase would only be there one out of 
three years. 

Recreation 
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94 Letter 3/5/2005 Ann Bonnell and 

Pauline Reetz 
Audubon Society of 

Greater Denver 
Membership 
Organization 

Special plans would have to be made so 
that recreation uses can continue at 
various projected levels of the reservoir. 

Recreation 

95 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Analyze impacts of the proposed Denver 
Water pumping station during "a prolonged 
drought" that could leave a 659 acre-foot 
pool. 

Cumulative Effects 

96 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Cumulative effects of the Denver water 
pumping station and the Chatfield Storage 
Reallocation project will be devastating. 
The influx of 12 feet of water will kill the 
200 acres of riparian forest. The mitigation 
mentioned in the Recreation Mitigation 
study is not sufficient for the impacts. 

Cumulative Effects 

97 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Where are the funds or plans for water 
taps for the water lines to water the 
landscaping proposed in the recreation 
study? 

Mitigation 

98 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Need to scope the effects of the recent 
Kassler water diversions to Conduit 20 and 
the Fox Run water diversions from the 
reservoir and study how they interact with 
the Reallocation EIS and Draw down 
proposals. 

Cumulative Effects 

99 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Scoping must address the actual scenarios 
of how water levels will fluctuate in the 
reservoir with the combined draw-down 
and storage reallocation and how the users 
are going to manage these levels for the 
least amount of impacts under various 
situations. 

Alternatives 

100 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Disruption of the Preble's Mouse habitat 
during construction, draw-down and 
reallocation should be addressed. 

Wildlife 

101 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Constructing new roads and facilities will 
have a big impact on Preble's and loss of 
adjoining meadows to riparian habitat will 
be devastating to the mouse. 

Wildlife 
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102 Letter 3/5/2005 Ann Bonnell and 

Pauline Reetz 
Audubon Society of 

Greater Denver 
Membership 
Organization 

New roads projected in the recreation 
study are just a few feet in elevation above 
the reallocation levels. When floods occur, 
much damage occurs to the road base, as 
has been demonstrated by previous floods 
at the Park. 

Transportation 

103 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Concerned that the recreation mitigation 
study provides only one bike lane on the 
roadways. The bike lane is too narrow for 
safe passage with other traffic. On the 
main roads there should be a wide enough 
bike lane going both directions. Most bike 
lanes are 10'-12' not 6' as indicated in the 
off-road bike trails. 

Recreation 

104 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

On the main roads there should be a wide 
enough bike lane going both directions. 
Most bike lanes are 10'-12' not 6' as 
indicated in the off-road bike trails. The 
existing bike lanes were constructed at 
unsafe widths. 

Recreation 

105 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

Scoping should include the impacts 
mentioned at the scoping meeting by Russ 
Clayshulte on increasing loads of various 
phosphates and nitrates in an already 
endangered water supply with the flooding 
up onto new soil of the reallocation. 

Water Quality 

106 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

What will the phosphate and nutrient loads 
be and how will they vary with varying 
heights of the reservoir? 

Water Quality 

107 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

The water below 5423' was paid for with 
between 2.8 and 3.6 million dollars by 
State Parks. Much of that money was Land 
and Water Conservation Fund money for 
recreational and fishery use. This would be 
a conversion of use of those dollars. What 
are the legal ramifications of this 
Conversion of Use? Does Denver Water 
have the right to remove it? 

Authorizations 
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108 Letter 3/5/2005 Ann Bonnell and 

Pauline Reetz 
Audubon Society of 

Greater Denver 
Membership 
Organization 

Denver Water is not participating in 
wetlands, Preble's, Land and Water 
Conservation Fund conversion of use, or in 
rebuilding/relocating recreational facilities 
by doing an EA separate from the 
Reallocation EIS. 

General 

109 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 

Audubon Society of 
Greater Denver 

Membership 
Organization 

More detail is needed as to how the water 
users withdrawls or storage plans interact 
in actual practice and the impacts on water 
flows at different times of the year. 

Alternatives 

110 Letter 3/8/2005 Ray Sperger Individual None Concerned about the riparian ecosystem 
on the Platte River. This is a relatively 
small patch with a rich diversity of 
migratory songbirds. A large portion of this 
habitat would be lost due to inundation. 

Wildlife 

111 Letter 3/8/2005 Ray Sperger Individual None 12 feet of additional storage would flood 
approx. 150 acres of quality cottonwood 
riparian forest along Plum Creek and the 
South Platte River. 

Vegetation and 
Wildlife 

112 Letter 3/8/2005 Ray Sperger Individual None If the water floods the trees for a few 
months in each of 2 successive growing 
seasons, the cottonwoods and most 
vegetation would die. If the inundation is 
less frequent, the riparian vegetation may 
be able to persist. 

Vegetation 

113 Letter 3/8/2005 Ray Sperger Individual None The riparian forest could be mitigated, but 
it would be hard to do all the mitigation in 
adjacent areas upstream in the vicinity of 
the loss without significant modification to 
the surrounding uplands. 

Vegetation 

114 Letter 3/8/2005 Ray Sperger Individual None Loss of riparian habitat would have many 
ecological impacts, including a local impact 
on populations of breeding and migratory 
neo tropical songbirds, many of which are 
already in decline. 

Wildlife 
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115 Letter 3/8/2005 Ray Sperger Individual None Concerned that flooding would severely 

reduce the size of the patch of lowland 
riparian habitat that currently exists from 
the mouth of Waterton Canyon to 
Kingfisher bridge. This is a birding hotspot 
and is valued by visitors wanting a more 
secluded nature experience along the 
Platte River. 

Vegetation and 
recreation 

116 Letter 3/8/2005 Ray Sperger Individual None Lowland riparian habitat also supports the 
Preble's Mouse, which is an indicator of 
good quality riparian habitat. 

Wildlife 

117 Letter 3/8/2005 Ray Sperger Individual None The smaller the lowland riparian habitat 
patch, the more isolated it will be, and the 
more likely it will become a population sink 
(i.e., areas that produce offspring 
insufficient to replace adult mortality) for 
wildlife. Population sinks can eventually 
lead to the local extinction of sensitive 
species of wildlife. Reducing area habitat 
has been shown to be a primary factor in 
local extinction of species. Local 
extinctions affect the overall 
metapopulation dynamics of species within 
the riparian community and thus have a 
negative impact on the health of 
surrounding riparian areas. 

Wildlife 

118 Letter 3/8/2005 Ray Sperger Individual None Mitigation measures and conservation of 
tributary streams (Willow Creek) and 
surrounding upland habitat, could be vital 
to the perpetuation of this population of 
Preble's. It could serve as a vital 
connection to other Preble's populations 
and act as a movement and habitat 
corridor for many other species of wildlife 
and plant life. 

Wildlife 



Final Chatfield Reservoir Storage Reallocation FR/EIS 
 P-19  July 2013 

Track Source Date Commenter Affiliation Organization Comment Topic 
119 Letter 3/8/2005 Ray Sperger Individual None Flooded areas would most likely need to 

be mitigated by the purchase of additional 
property. Mitigating the loss of this habitat 
could include the conservation of buffer 
properties identified by the Chatfield Basin 
Conservation Network, which has 
conducted a habitat analysis of several 
surrounding areas. CBCN could assist with 
the prioritization of any properties 
purchased for mitigation purposes. 

Mitigation 

120 Letter 3/8/2005 Ray Sperger Individual None The potential for large fluctuations in the 
reservoir is a large concern, because of 
the impacts to recreational opportunities 
provided by the Park and the aesthetics of 
the lake. 

Recreation 

121 Letter 3/8/2005 Ray Sperger Individual None If there is only enough water to increase 
the level to 12 feet once in three years, 
then at low water levels, the recreation 
facilities would be too far from the water to 
fulfill the needs of the swim beach, boat 
ramps and other facilities. 

Recreation 

122 Letter 3/8/2005 Ray Sperger Individual None Relocation of the swim beach or other 
facilities below the reservoir could put 
additional visitor use pressure on 
surrounding lands such as South Platte 
Park. Parking facilities in South Platte Park 
are already overflowing with Chatfield 
users, which limits the use of parking lots 
by the South Platte Park visitors. 

Recreation 

123 Letter 3/8/2005 Ray Sperger Individual None Drawdown areas could be unsightly, 
produce odors and could reduce 
recreational access to the water. 

Water Quality and 
Recreation 

124 Letter 3/8/2005 Ray Sperger Individual None The drawdown, especially during droughts, 
will create a significant amount of area for 
the invasion of noxious weeds below the 
high water line. 

Vegetation 
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125 Letter 3/8/2005 Ray Sperger Individual None Need integrated weed management 

practices, mechanical weed controls, or 
the use of aquatic approved herbicides or 
many of these invasive exotic species will 
spread to offsite locations around the 
reservoir and possibly, downstream. 

Vegetation 

126 Letter 3/8/2005 Ray Sperger Individual None One of the most significant problem weeds 
of concern in the drawdown is the 
establishment of tamarisk. This noxious 
weed could be a management nightmare if 
not controlled quickly. Yearly costs for 
weed control in open spaces range from 
$150 to $400 per acre or more. 

Vegetation 

127 Letter 3/8/2005 Ray Sperger Individual None There could be a positive influence on 
populations of nesting and migrating 
shorebirds, waterfowl, wading birds, other 
desirable bird species (Snowy plover and 
Piping plover) and wildlife, if the drawdown 
is large enough and if the timing is at the 
right time. 

Wildlife 

128 Letter 3/8/2005 Ray Sperger Individual None The mudflats from the draw downs can be 
an attraction to the wildlife watching public. 
According to USFWS, there are nearly 
twice as many people who have 
participated in watching birds in the US as 
there are people who have hunted, and 
over four times as many as people who 
have fished. 

Recreation 

129 Letter 3/8/2005 Ray Sperger Individual None Areas of cottonwoods that are flooded 
could provide additional snag habitat that 
would be beneficial to colonial nesting 
water birds such as Great blue heron, 
Black-crowned night heron and Double-
crested cormorants. 

Vegetation and 
Wildlife 

130 Letter 3/8/2005 Ray Sperger Individual None Flooded trees and shrubs can also 
produce a significant amount of structural 
cover for fish and other aquatic species 
and benefit fishing opportunities. 

Vegetation and 
Aquatic Resources 
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131 Letter 3/8/2005 Ray Sperger Individual None Different operational scenarios could be 

played out to provide a variety of benefits 
to one group of plant and animal species 
that might be detrimental to another group 
of species. It all depends on water 
availability, need and the operational 
scenarios. 

Alternatives 

132 Letter 3/8/2005 Ray Sperger Individual None Riparian habitat mitigation could occur 
downstream of Chatfield Dam, both in the 
reach between the dam and C-470 in the 
State Park, and in South Platte Park. This 
would improve the habitat downstream of 
the Reservoir and offset some of the 
negative impacts above the dam. 

Mitigation 

133 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would improve the water quality and 
health of the stream by diluting releases 
from Centennial Water and Sanitation 
District's Sewage treatment plant on Marcy 
Gulch. 

Water Quality 

134 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would improve the health of trout and 
trout populations, and create better 
recreation fishing opportunities. 

Aquatic Resources 

135 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would improve the health of aquatic 
benthic macroinvertebrate communities, 
which would benefit fish because it is their 
primary food source. 

Aquatic Resources 

136 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would support South Platte Park's 
educational programs that focus on aquatic 
life in the river, because of the improved 
river health. 

Statement 
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137 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 

flow, if timed properly, could improve the 
boatability of the river, including many of 
the grade control structures that serve to 
stabilize the stream, create fish habitat and 
create recreational interest in float trips 
down the South Platte. 

Recreation 

138 Letter 3/8/2005 Ray Sperger Individual None Mitigation measures necessary to offset 
the loss of upland, riparian, and wetland 
ecosystems and to offset recreational 
impacts (as well as the operation plans) 
will be critically important to the success of 
this reallocation project. 

Mitigation 

139 Letter 3/8/2005 Ray Sperger Individual None Continuing to plan and involve a 
stakeholder process will be the back bone 
to gain community and agency support. 

Public Participation 

140 Letter 3/8/2005 Ray Sperger Individual None Ecologically informed design including the 
spatial and temporal context of the 
mitigation and operational plan are vital to 
success or failure. 

Alternatives and 
Mitigation 

141 Letter 3/8/2005 Ray Sperger Individual None Without a better understanding of how the 
reservoir might be operated and what will 
be the mitigation end products, it is difficult 
to further comment on the short and long-
term benefits and impacts of reallocation. 

Alternatives 

142 Letter 3/9/2005 Rick Cables, 
Regional 
Forester 

USDA Forest Service 
- Rocky Mountain 

Region 

Agency Forest Service involvement is not 
warranted at this time. 

General 

143 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Protests to lack of proper notice for the 
November scoping hearing. They did 
receive notice of a February meeting. 

Scoping 

144 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Feel the March 10, 2005 date for end of 
scoping comments is premature because 
"many aspects of the reallocation and 
draw-downs have not been publicly 
presented." 

Scoping 
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145 Letter 3/11/2005 Ann Bonnell and 

Kirk 
Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

There should be a joint scoping process for 
the Chatfield Storage Reallocation project 
and the Denver Water Pump Station with 
one EIS that has mitigation proposals for 
both projects. 

Scoping 

146 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Developers applying for Corps permits 
cannot subdivide their projects into small 
phases to avoid examining cumulative 
impacts. 

Cumulative Effects 

147 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Consider the following alternatives in the 
reallocation:  1) Continue some water 
surcharges all year; 2) continue no-water 
days for the whole watering season (non-
volunteer); 3) Give rebates all-year for 
installing low flush toilets; 4) Have a 
surcharge on bluegrass by the foot to save 
millions of gallons of water; 5) Put high 
surcharge on water used on median grass; 
6) No alternatives mention using outlying 
reservoirs for additional use and not 
placing all the impacts on a reservoir with 
such important wildlife and recreation 
values in the metro area; 7) Promote the 
use of water budgeting systems in the 
metro area. 

Alternatives 

148 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Provide a study addressing the effects of 
siltation on reservoir capacity, due to the 
silt that may have flushed into the reservoir 
from the Hayman fire. 

Water Quality 

149 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Provide a study addressing the impacts on 
downstream farms, bridges and structures 
along the river if a flood event does occur 
upstream of the reservoir. What are the 
maximum flows that can be tolerated 
downstream? 

Hydrology and 
Socioeconomics 

150 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Provide a recreation study addressing the 
pool elevation fluctuation. The 12 foot 
increase would only be there one out of 
three years. 

Recreation 
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151 Letter 3/11/2005 Ann Bonnell and 

Kirk 
Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Special plans would have to be made so 
that recreation uses can continue at 
various projected levels of the reservoir. 

Recreation 

152 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Cumulative effects of the Denver water 
pumping station and the Chatfield Storage 
Reallocation project will be devastating. 
The influx of 12 feet of water will kill the 
200 acres of riparian forest. The mitigation 
mentioned in the Recreation Mitigation 
study is not sufficient for the impacts. 

Cumulative Effects 

153 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Where are the funds or plans for water 
taps for the water lines to water the 
landscaping proposed in the recreation 
study? 

Mitigation 

154 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Need to scope the effects of the recent 
Kassler water diversions to Conduit 20 and 
the Fox Run water diversions from the 
reservoir and study how they interact with 
the Reallocation EIS and Draw down 
proposals. 

Cumulative Effects 

155 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Scoping must address the actual scenarios 
of how water levels will fluctuate in the 
reservoir with the combined draw-down 
and storage reallocation and how the users 
are going to manage these levels for the 
least amount of impacts under various 
situations. 

Alternatives 

156 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Disruption of the Preble's Mouse habitat 
during construction, draw-down and 
reallocation should be addressed. 

Wildlife 

157 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Constructing new roads and facilities will 
have a big impact on Preble's and loss of 
adjoining meadows to riparian habitat will 
be devastating to the mouse. 

Wildlife 

158 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

New roads projected in the recreation 
study are just a few feet in elevation above 
the reallocation levels.  When floods occur, 
much damage occurs to the road base, as 
has been demonstrated by previous floods 
at the Park. 

Transportation 
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159 Letter 3/11/2005 Ann Bonnell and 

Kirk 
Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Concerned that the recreation mitigation 
study provides only one bike lane on the 
roadways. The bike lane is too narrow for 
safe passage with other traffic. On the 
main roads there should be a wide enough 
bike lane going both directions.   Most bike 
lanes are 10'-12' not 6' as indicated in the 
off-road bike trails. 

Recreation 

160 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Scoping should include the impacts 
mentioned at the scoping meeting by Russ 
Clayshulte on increasing loads of various 
phosphates and nitrates in an already 
endangered water supply with the flooding 
up onto new soil of the reallocation. 

Water Quality 

161 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

The water below 5423' was paid for with 
between 2.8 and 3.6 million dollars by 
State Parks. Much of that money was Land 
and Water Conservation Fund money for 
recreational and fishery use. This would be 
a conversion of use of those dollars. 

Authorizations 

162 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

More detail is needed as to how the water 
users withdrawals or storage plans interact 
in actual practice and the impacts on water 
flows at different times of the year. 

Alternatives 

163 Letter 3/11/2005 Ann Bonnell and 
Kirk 

Cunningham 

South Platte Group of 
Sierra Club 

Membership 
Organization 

Denver Water is not participating in 
wetlands, Preble's, Land and Water 
Conservation Fund conversion of use, or in 
rebuilding/relocating recreational facilities 
by doing an EA separate from the 
Reallocation EIS. 

General 

164 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency It is critical to understand what the 
operation plan will be (i.e., timing and rates 
of fill/drain) to determine the environmental 
and associated wildlife impacts that this 
project may cause. 

Alternatives 
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165 Letter 3/14/2005 Russell George Colorado DNR - 

CDOW 
Agency It is important to note that proposed 

pumping operations are related to the 
proposed project. Any modeling and 
analysis of a proposed operations plan for 
the reallocated space must incorporate the 
operation of the reservoir below the 
elevation of the reallocated space. 

Cumulative Effects 

166 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Consider both water quality and water 
quantity issue impacts to both upstream 
and downstream users and to the 
reservoir. 

Water Quality and 
Hydrology 

167 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Increased storage in the reservoir will 
result in inundation of river habitat 
upstream of the reservoir. 

Aquatic Resources 

168 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency The EIS needs to address impacts of loss 
of river habitat and other associated 
structures (i.e., handicap access fishing 
sites). 

Wildlife and 
Recreation 

169 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency In addition to wetland mitigation, other 
types of vegetative plantings, including 
trees, shrubs, grasses and forbs should be 
considered. Contact CDOW for technical 
guidance on this. 

Vegetation 

170 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Noxious weed management needs to be 
addressed - with rapidly rising and falling 
water levels, there may be a high risk of 
invasion of non-native, noxious plant 
species. 

Vegetation 

171 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Address impacts to reservoir fish 
populations. Chatfield reservoir provides 
valuable sport fisheries for walleye, trout, 
and small mouth bass. The reservoir is one 
of three reservoirs, that through artificial 
spawning operations, supply all the 
walleye eggs for the entire state hatchery 
system. 

Aquatic Resources 
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172 Letter 3/14/2005 Russell George Colorado DNR - 

CDOW 
Agency Smallmouth bass and walleyes are spring 

spawners (March -May) that move into 
shallower rocky areas to spawn. Although 
walleye natural reproduction is limited, 
their movement into these shallow areas 
allows fisheries biologists to capture them 
for the artificial spawning operations.  
Severe water level fluctuations during this 
time period could disrupt this movement to 
shallow water, impact egg incubation, and 
ultimately negatively impact spawning 
success. 

Aquatic Resources 

173 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Gizzard shad are another important fish 
species in Chatfield. Although not a sport 
fish, they are the primary forage for 
predatory species such as walleye and 
smallmouth bass. Similar to these species, 
they may also be negatively impacted by 
severe spring fluctuations. 

Aquatic Resources 

174 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Address the Bald eagle, Heron (rookery), 
Common shiner, Iowa darter, Johnny 
darter, Western burrowing owl, White 
pelicans, Ferruginous hawk, Northern 
leopard frog, deer, and Black-tailed prairie 
dog. 

Wildlife 

175 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Address impacts to river fish populations 
downstream of Chatfield.  In this case, 
increased flows may be beneficial, 
providing increased habitat and flushing 
sediments. 

Aquatic Resources 

176 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency Trees and other vegetation (grasses and 
ground vegetation) flooded in the 
increased water levels should be 
preserved to provide important habitat for 
reservoir fish, specifically largemouth bass 
and bluegill. 

Vegetation and 
Aquatic Resources 

177 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 

Agency If the existing buildings and picnic 
structures are to be destroyed for the new 
structures, place the rubble in the reservoir 
to serve as fish habitat (artificial reefs). 

Aquatic Resources 
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178 Letter 3/14/2005 Russell George Colorado DNR - 

CDOW 
Agency Mark areas with flooded vegetation or 

artificial reefs with buoys, to ensure 
navigational safety. 

Recreation 

179 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Operation plans should be reviewed to 
address impacts caused by a potential lack 
of sufficient water supplies to fill the 
reservoir's newly allocated space 6 out of 
10 years. 

Alternatives 

180 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Operation plans should be reviewed to 
address impacts caused by monthly and 
annual water fluctuations. 

Alternatives 

181 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Operation plans should be reviewed to 
address impacts caused by annual rapid fill 
of the reservoir in April, May and June. 

Alternatives 

182 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Operation plans should be reviewed to 
address impacts caused by effects of 
prolonged drought periods. 

Alternatives 

183 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Once an acceptable operations plan is 
developed meeting recreational, 
environmental, and aesthetic standards, an 
analysis of water quality impacts needs to 
be performed based on the operations 
plan.  Consider inflow, outflow, residence 
time, water temperature, dissolved oxygen, 
nutrient loading, and the potential for algal 
bloom. 

Water Quality 

184 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency The plan needs to be adaptive in order to 
resolve water quality problems. 

Water Quality 

185 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Address economic impacts to direct 
revenues to Colorado State Parks and to 
the park's concession operations. Areas of 
analysis should include: cost of relocating 
facilities, increased operation and 
maintenance costs, loss of recreation 
opportunities during drought conditions, 
and use impacts of facilities after relocation 
(e.g. revenue projections from the swim 
beach pre and post relocation of the 
facility) 

Socioeconomics 
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186 Letter 3/14/2005 Russell George Colorado DNR - 

Parks and Recreation 
Agency Mitigation should be proposed for any 

negative impacts. 
Statement 

187 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Chatfield State Park operates under 
Section 6(f) of the Department of 
Transportation Act of 1966 (49 USC 303 
(1988). A review of Section 6 should be 
included in the study to prevent violations. 
Multiple land and water conservation fund 
projects are in the park. Maintenance of 
the permanent pool for recreation needs 
could be regulated by Section 6, too. 

Authorizations 

188 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Review all Federal and State documents 
relating to the authorization of Chatfield 
Reservoir for uses other than flood control 
and recreation. 

Authorizations 

189 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation 

Agency Incorporate the operation of Denver 
Water's proposed pump station at 
Chatfield into the analysis of reallocated 
space. 

Cumulative Effects 

190 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 

Agency During flood events, inundation of river 
habitat upstream of the reservoir will 
naturally occur. In 1980 and 1995, the 
reservoir reached elevation 5,444 msl. 
Historical record must be reviewed. 

Hydrology 

191 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 

Agency Any analysis of potential wetlands loss 
should evaluate the environment and soils 
to determine if the wetland will simply 
move to the new elevation. 

Vegetation 

192 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 

Agency The reallocation project must provide an 
opportunity to construct a better park using 
flood proofing measures. In the 1995 flood 
event, the existing park plan experienced 
flood loss in the amount of $1.5 million. 
Reconstruction was funded by the State to 
re-establish the plan. 

Recreation 

193 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 

Agency The Colorado DNR and its divisions must 
be an active participant in the design of the 
pumping operation plan that will 
reconstruct the lake experience for the 
period of record 1980-2004. 

Hydrology 
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194 Letter 3/16/2005 Donald Kennedy Denver Water Agency Denver Water has led an effort to use a 

portion of the reallocated storage capacity 
for environmental enhancement for the 
urban reach of the South Platte River 
downstream, and to provide water for 
recreation, municipal and agricultural uses. 
The environmental benefits to the South 
Platte urban corridor should be included in 
the scope of this EIS. 

General 

195 Letter 3/16/2005 Donald Kennedy Denver Water Agency The Reallocation and Pump Station 
projects should be analyzed separately 
under NEPA, because they are 
unconnected actions and have 
independent utility. 

Cumulative Effects 

196 Letter 3/16/2005 Donald Kennedy Denver Water Agency Denver Water supports the Storage 
Reallocation project as long as the project 
does not interfere with DW's Chatfield 
water operations and the construction and 
operation of the proposed pump station 
project. 

Cumulative Effects 

197 Letter 3/16/2005 Donald Kennedy Denver Water Agency Under the 1979 contract, DW uses the 
27,428 acre-foot conservation pool. DW's 
operation of this pool should be the 
baseline for any reservoir operation 
analysis conducted for the Reallocation 
project 

Alternatives 

198 Letter 3/30/2005 Donald Kennedy Denver Water Agency Project proponents would need to 
reimburse Denver Water for the expense 
of redesign and relocation of the Chatfield 
Reservoir Inlet Pump Station. 

General 

199 Letter 11/21/2005 Fred Nahwoosky Comanche Tribe Tribe If human remains or archaeological items 
are discovered during the project, 
immediately cease project work and notify 
Tribe to discuss appropriate disposition 
with USACE and other Tribal Nations that 
might be affected by such discoveries. 

Cultural 

200 Letter 12/2/2005 Jennifer Morin Individual None Concerned for freshwater ecosystems at 
the park and how they will be negatively 
impacted as a result of the proposed 
reallocation. 

Statement 
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201 Letter 12/2/2005 Jennifer Morin Individual None Keenly aware of the problems the park 

managers and contractors will encounter 
as a result of the reallocation, and wish to 
see that proper mitigation to their facilities 
takes place. 

Mitigation 

202 Letter 12/2/2005 Jennifer Morin Individual None Storage increase has the potential to 
change water providers release of water. 
As a result, many water providers may 
want to simultaneously release water from 
storage, resulting in daily, weekly, and 
monthly fluctuations of water levels, posing 
risks to riparian/wetland areas and park 
facilities. 

Wetlands/Riparian 
Areas/Recreation 

Facilities 

203 Letter 12/2/2005 Jennifer Morin Individual None The proposed Chatfield Reservoir 
reallocation project will negatively impact 
wetland areas at the park. 

Statement 

204 Letter 12/2/2005 Jennifer Morin Individual None Wetlands are an important natural 
resource that should be safeguarded at all 
costs. 

Statement 

205 Letter 12/2/2005 Jennifer Morin Individual None The U.S. government and the state of 
Colorado have recognized the importance 
of wetlands and instituted many laws, 
regulations, and policies to protect them. 

Statement 

206 Letter 12/2/2005 Jennifer Morin Individual None The Chatfield reallocation project should 
avoid damage to wetlands at all costs. If 
that is not possible, the EIS should include 
a comprehensive plan to mitigate damage 
to wetlands caused by the project. 

Mitigation 

207 Letter 12/2/2005 Jennifer Morin Individual None The Chatfield reallocation project does 
have the potential to be beneficial to 
citizens in the Denver metro area, if the 
negative impacts to wetlands are 
minimized. 

Statement 
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208 Letter 12/19/2005 Georgianna 

Contiguglia 
Colorado Historical 

Society, SHPO 
Agency At this time, SHPO agrees with APE 

boundaries. Recommend continued study 
of APE while screening and choosing 
alternatives. SHPO requests involvement 
during the process with local governments 
and other consulting parties. Reevaluation 
of eligibility and APE may be needed if 
local governments/consulting parties 
request additional information. 

Statement 

 



 

 

Appendix Q 
Avian Point Count Data   



Chatfield Reservoir Storage Reallocation Study
Avian Point Counts - Conducted June 20 and June 27, 2006

Sampling Stations:
Site: CHATB01   Habitat: Wetland
Site: CHATB02   Habitat: Wetland
Site: CHATB03   Habitat: Shrub
Site: CHATB04   Habitat: Tree 
Site: CHATB05   Habitat: Tree
Site: CHATB06   Habitat: Shrub
Site: CHATB07   Habitat: Tree
Site: CHATB08   Habitat: Tree
Site: CHATB09   Habitat: Shrub 
Site: CHATB10   Habitat: Shrub
Site: CHATB11   Habitat: Wetland
Site: CHATB12   Habitat: Wetland



List of Bird Species Observed During June 2006 Surveys at Chatfield

Common Name (1) Scientific Name (1)
American Crow Corvus brachyrhynchos

American Goldfinch Carduelis tristis
American Robin Turdus migratorius

American White Pelican Pelecanus erythrorhynchos
Barn Swallow Hirundo rustica

Black-billed Magpie Pica hudsonia
Black-capped Chickadee Poecile atricapillus

Belted Kingfisher Megaceryle alcyon
Brown-headed Cowbird Molothrus ater
Blue-gray Gnatcatcher Polioptila caerulea

Brewer's Blackbird Euphagus cyanocephalus
Broad-tailed Hummingbird Selasphorus platycercus

Bullock's Oriole Icterus bullockii
Canada Goose Branta canadensis
Cliff Swallow Petrochelidon pyrrhonota

Common Grackle Quiscalus quiscula
Common Snipe Gallinago gallinago

Common Yellowthroat Geothlypis trichas
Double-crested Cormorant Phalacrocorax auritus

Downy Woodpecker Picoides pubescens
European Starling Sturnus vulgaris
Great Blue Heron Ardea herodias
Great Horned Owl Bubo virginianus

Gray Catbird Dumetella carolinensis
House Wren Troglodytes aedon

Killdeer Charadrius vociferus
Least Flycatcher Empidonax minimus

Mallard Anas platyrhynchos
Mourning Dove Zenaida macroura
Northern Flicker Colaptes auratus
Red-eyed Vireo Vireo olivaceus

Red-winged Blackbird Agelaius phoeniceus
Say's Phoebe Sayornis saya
Song Sparrow Melospiza melodia

Spotted Sandpiper Actitis macularius
Spotted Towhee Pipilo maculatus

Tree Swallow Tachycineta bicolor
Warbling Vireo Vireo gilvus

White-breasted Nuthatch Sitta carolinensis
Willow Flycatcher Empidonax traillii

Western Wood-Pewee Contopus sordidulus
Yellow-breasted Chat Icteria virens

Yellow Warbler Dendroica petechia

(1) Names based on American Ornithologist's Union Check-list of North American Birds, 7th Edition.



Number of Birds Observed at Each Station During Point Counts Conducted June 20, 2006.

Species CHATB01 CHATB02 CHATB03 CHATB04 CHATB05 CHATB06 CHATB07 CHATB08 CHATB09 CHATB10 CHATB11 CHATB12
American Crow 0 1 0 0 0 0 0 0 0 0 0 0

American Goldfinch 0 0 1 1 0 1 0 0 0 1 0 1
American Robin 1 0 0 0 0 3 0 0 2 2 0 1

American White Pelican 0 0 0 0 0 0 0 0 0 0 0 0
Barn Swallow 0 0 0 0 0 0 0 0 0 0 0 1

Black-billed Magpie 0 3 0 0 0 1 0 0 0 0 0 0
Black-capped Chickadee 0 0 0 0 1 0 0 0 1 0 0 0

Belted Kingfisher 1 0 0 0 0 0 0 0 0 0 0 0
Brown-headed Cowbird 0 0 1 0 0 0 0 0 0 0 0 0
Blue-gray Gnatcatcher 0 0 0 0 0 0 0 0 0 0 0 1

Brewer's Blackbird 0 0 0 0 0 0 0 0 1 0 1 0
Broad-tailed Hummingbird 0 0 2 1 2 3 0 1 0 0 0 1

Bullock's Oriole 0 0 0 0 2 0 0 0 0 0 0 0
Canada Goose 0 0 0 0 0 0 0 0 0 0 0 0
Cliff Swallow 0 0 0 0 0 0 0 0 0 0 0 0

Common Grackle 0 0 0 0 0 0 0 0 0 0 0 0
Common Snipe 0 0 0 0 0 0 0 0 0 0 0 0

Common Yellowthroat 0 0 0 0 0 0 0 0 0 0 0 1
Double-crested Cormorant 0 0 0 0 0 0 0 0 0 0 0 0

Downy Woodpecker 0 0 0 0 0 0 1 0 0 0 0 0
European Starling 0 0 0 0 0 0 0 0 0 0 0 0
Great Blue Heron 0 0 0 0 0 0 0 0 1 0 0 0
Great Horned Owl 0 0 0 0 0 0 0 0 0 0 0 0

Gray Catbird 0 0 0 0 0 0 1 0 0 0 1 2
House Wren 1 0 2 2 8 0 0 1 2 2 0 1

Killdeer 1 2 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 0 0 0 1 0 1 0 0 0 0 0 0

Mallard 0 0 0 0 0 0 0 0 0 0 0 0
Mourning Dove 0 0 0 1 0 1 0 2 1 0 0 0
Northern Flicker 1 2 1 1 2 2 0 0 1 0 0 0
Red-eyed Vireo 0 0 0 1 0 0 0 0 0 0 0 0

Red-winged Blackbird 1 6 0 0 0 0 0 0 0 0 0 0
Say's Phoebe 0 0 0 0 0 0 0 0 0 0 0 1
Song Sparrow 0 0 0 0 0 0 1 1 0 0 0 0

Spotted Sandpiper 0 1 0 0 0 0 0 0 0 0 0 0
Spotted Towhee 0 0 0 0 0 1 0 0 0 0 0 1

Tree Swallow 0 1 0 0 0 0 0 0 0 0 0 0
Unknown Flycatcher 0 0 0 0 0 0 0 0 0 0 1 0
Unknown Sparrow 0 0 0 0 0 0 0 0 0 0 0 0

Warbling Vireo 0 0 0 0 0 0 0 0 0 0 0 0
White-breasted Nuthatch 0 0 0 0 0 2 0 0 0 0 0 0

Willow Flycatcher 1 0 0 0 0 0 0 0 0 0 0 0
Wester Wood-Pewee 0 0 0 1 1 0 0 0 0 0 1 0
Yellow-breasted Chat 1 0 1 2 1 1 1 0 1 0 1 2

Yellow Warbler 1 2 3 1 1 2 3 3 3 3 3 3



Number of Birds Observed at Each Station During Point Counts Conducted June 27, 2006.

Species CHATB01 CHATB02 CHATB03 CHATB04 CHATB05 CHATB06 CHATB07 CHATB08 CHATB09 CHATB10 CHATB11 CHATB12
American Crow 0 0 0 0 0 0 0 0 0 0 0 0

American Goldfinch 1 0 1 1 0 1 1 1 0 4 0 0
American Robin 0 0 0 1 1 1 0 0 1 1 2 1

American White Pelican 1 0 0 0 0 0 0 0 0 0 0 0
Barn Swallow 0 0 0 0 0 0 0 0 0 0 0 0

Black-billed Magpie 0 0 0 0 0 0 0 0 0 0 0 0
Black-Capped Chickadee 0 0 0 0 0 0 0 0 0 0 0 0

Belted Kingfisher 0 0 0 0 0 0 0 0 0 0 0 0
Brown-Headed Cowbird 0 2 0 0 0 0 0 0 10 1 2 0
Blue-gray Gnatcatcher 0 0 0 1 0 0 0 0 0 0 0 0

Brewer's Blackbird 0 0 0 0 0 0 0 0 0 0 0 0
Broad-tailed Hummingbird 0 0 1 0 0 0 0 2 0 0 0 2

Bullock's Oriole 0 0 0 0 0 0 0 0 0 0 0 0
Canada Goose 0 0 0 0 0 0 1 2 0 0 0 0

Cliff Swallow 0 2 0 0 0 0 0 0 0 0 0 0
Common Grackle 0 0 0 0 0 0 0 0 0 1 0 0
Common Snipe 0 0 0 0 0 0 0 0 0 0 0 0

Common Yellowthroat 0 0 0 0 0 0 0 0 0 0 0 2
Double-crested Cormorant 0 0 0 0 0 0 0 0 0 0 0 0

Downy Woodpecker 0 0 0 0 0 0 0 0 0 0 0 0
European Starling 0 0 0 0 0 0 0 0 0 0 1 0
Great Blue Heron 1 0 0 0 0 0 0 0 0 0 0 0
Great Horned Owl 0 0 0 0 1 0 0 0 0 0 0 0

Gray Catbird 0 0 0 0 0 1 0 0 0 0 1 2
House Wren 0 0 5 4 6 4 0 2 1 2 0 0

Killdeer 0 6 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0

Mallard 0 0 0 0 0 0 0 1 0 0 0 0
Mourning Dove 0 0 2 2 1 0 0 0 0 1 1 0
Northern Flicker 0 0 1 0 0 0 0 0 0 1 0 0
Red-eyed Vireo 0 0 0 0 0 0 0 0 0 0 0 0

Red-winged Blackbird 0 2 0 0 0 0 1 0 0 0 0 0
Say's Phoebe 0 0 0 0 0 0 0 0 0 0 0 0
Song Sparrow 0 1 0 0 0 0 0 0 1 1 0 0

Spotted Sandpiper 0 2 0 0 0 0 0 0 0 0 0 0
Spotted Towhee 0 0 0 0 0 0 1 0 0 0 0 0

Tree Swallow 0 0 0 0 0 0 0 0 0 0 0 0
Unknown Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0
Unknown Sparrow 0 0 0 0 0 2 0 0 0 0 0 0

Warbling Vireo 0 0 0 1 0 0 0 0 0 0 0 0
White-breasted Nuthatch 0 0 2 0 0 0 0 0 0 0 0 0

Willow Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0
Wester Wood Pewee 0 0 1 0 0 1 0 0 0 2 0 0
Yellow-breasted Chat 0 1 1 2 0 1 2 1 1 0 2 0

Yellow Warbler 0 0 4 4 4 6 1 2 0 2 1 2
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Chatfield Antecedent Flood Study 
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INTRODUCTION 
 

The purpose of this study was to evaluate the criteria for the antecedent flood to 
be used in the Inflow Design Flood (IDF) routing for Chatfield Reservoir near Denver, 
Colorado.  As documented in ER1110-8-2 (FR), Corps of Engineers regulations for 
routing the Inflow Design Flood requires consideration of an antecedent flood of a 
magnitude of 50 percent of the IDF assumed to occur 5 days prior to the occurrence of 
the IDF.  For Chatfield Dam, which is considered a high hazard dam, the IDF is based 
on the Probable Maximum Precipitation occurring over the upstream watershed.  
Specifically, this study evaluated the 50 percent criteria to see if it was appropriate or if 
some other value would be more appropriate for use in the Chatfield IDF routings.  
Statistical analysis of streamflow and meteorological data were used to evaluate the 
appropriate criteria for the antecedent flood.   
 
 This study was conducted by Hydrologic Engineering Branch of the Omaha 
District, US Army Corps of Engineers and was cost shared with the Colorado Water 
Conservation Board as part of the Tri-Lakes Reallocation Feasibility Study.   Results of 
this study were reviewed by the Corps Hydrology Committee in July 2005.  An 
Independent Technical Review (ITR) of this study was performed by the US Bureau of 
Reclamation in November 2005.  Comments and responses from the ITR are contained 
in the Appendix to this report. 
 
 
BACKGROUND INFORMATION 
 
 Chatfield Dam is located on the South Platte River at the southern edge of 
Denver, Colorado immediately downstream from the Plum Creek confluence.  Chatfield 
Dam and Lake and downstream channel improvements were authorized by the Flood 
Control Act of 1950, substantially in accordance with the recommendation of the Chief 
of Engineers in House Document No. 669, 80th Congress, 2nd Session.  The authorized 
purposes of the project were flood control and recreation.    
 

  The Chatfield Dam and Lake Project was funded for construction following the 
historic flood of record which occurred in June 1965.  The Omaha District recommended 
and received approval to construct that portion of the authorized project between 
Chatfield Dam and Denver as a part of the Chatfield Project.  The State of Colorado 
provided assurances of local cooperation required by the authorizing legislation for that 
portion of the project downstream of the dam. 
 
 The proposed downstream portion of the project included flood and erosion 
protection between the Federal acquisition line for the Chatfield Dam and the south 
edge of Denver (Hampden Avenue).  A plan for the channel capacity improvement was 
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approved in May 1968.  That plan provided protection for flows having a 1 percent 
chance of annual exceedence with a minimum channel sized to carry the maximum 
operational release from Chatfield Lake. 
 

Chatfield Dam is a rolled earth fill structure, which has a crest length of 13,136 
feet at elevation 5527 feet mean sea level (msl).  Part of the upstream face is protected 
by riprap to prevent erosion from wave action.  The downstream face and upper portion 
of the upstream face are grassed with adapted native species to prevent erosion from 
wind and precipitation. 

 
A concrete lined ungated chute spillway was constructed in the left abutment of 

the dam.  It has an ogee crest with a length is 500 feet at elevation 5500 feet msl.  From 
the crest, the spillway transitions into a rectangular chute with a bottom width 390 feet.  
At maximum pool elevation of 5521.6, the design capacity of the spillway is 188,000 cfs.   

 
The outlet works consists of an intake tower with two gated 11 x 16 feet oval 

conduits with a length of 1,280 feet.  Design discharge capacity of the outlet works is 
8,400 cfs with the pool at top of the flood control pool (elevation 5500 feet msl) and 
5,350 cfs with the pool at elevation at the bottom of the flood control pool (elevation 
5432 feet msl).  

 
Table 1 

 Chatfield Pool Elevations and Capacities 

Pool 
Original Design (1972 Survey) Current (1998 Survey) 

Elevation 
(ft msl) 

Capacity  
(acre-feet) 

Elevation 
(ft msl) 

Capacity 
(acre-feet) 

Maximum  5521.6 354,900 5521.6 351,400 
Flood Control 5500 235,000 5500 234,200 
Multi-Purpose 5430 23,800 5432  27,400 
Sediment 5426 18,900 5426 19,600 

Note: Multi-Purpose pool raised in 1979 
 
 
Originally, in the feasibility study published in 1965, the planning of the Chatfield 

Dam and Lake Project did not provide for water supply storage and included a multi-
purpose storage pool at elevation 5426 to accommodate 100-year sediment inflow of 
about 20,000 acre-feet.  In 1967, the State of Colorado requested permission to store 
water up to elevation 5,430 feet msl.  The request was granted and the State of 
Colorado agreed to furnish necessary water to fill the minimum pool and to replace 
annual evaporation losses. 

 
In 1979, as part of litigation settlement between the Denver Water Board and 

Department of the Interior, regarding the permits for construction of the Strontia Springs 
Dam and Foothills Treatment plant (referred to as the Foothills Agreement), The Denver 
Water Board was granted 10,785 acre-feet of storage in Chatfield Reservoir.   This 
amount of storage (between elevations 5423 and 5432) was provided to allow Denver to 
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recover a portion of instream flows released from Strontia Springs Dam for stream and 
fishery habitat purposes which were mandated as part of the Foothills Agreement.   

 
In March 1979, following the Foothills Agreement, the Corps of Engineers 

entered into a new contract with the State of Colorado, that raised the Multi-purpose 
pool to elevation 5432 feet msl.  It also specified that the State of Colorado would 
provide the water to fill the pool to elevation 5432 and thereafter maintain the pool 
elevation between elevation 5423 and 5432 feet msl except during extreme periods of 
protracted drought when the pool would be allowed to fall below elevation 5423 feet 
msl.  The existing storage zones at Chatfield Reservoir are illustrated on Figure 1. 

 
 

 
Figure 1 Chatfield Dam Existing Storage Zones 

 
 

Because of growing demands for municipal water supplies in the Denver Metro 
area, in 1997, the Colorado Water Conservation Board requested the Corps undertake 
a study of Chatfield Reservoir to reallocate a portion of the flood control storage for 
municipal water supply.  After several scoping meetings with State and Local officials, 
the Tri-Lakes feasibility study was initiated in 1998 to evaluate the impacts of 
reallocating up to 20,600 acre-feet of flood control storage for water supply purposes.  
Reallocating 20,600 acre-feet of flood control storage to water supply would raise the 
existing multi-purpose pool at Chatfield by 12 feet, from elevation 5432 feet msl to 5444 

Existing Water Supply 5432 

5500 Spillway Crest 

Max Pool 5521.6 

Dam Crest    5527  

27 KAF 

Existing Flood 
Control Storage 

207 KAF 

Not to Scale 

Chatfield Dam Existing Storage Zones 
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feet msl and decrease total flood control storage by about 10 percent.  Reallocating 
20,600 acre-feet of storage to water supply would result in the storage allocation zones 
as shown on Figure 2. 

 
 

 
Figure 2 Chatfield Dam Proposed Storage Zones 

 
 As part of the Tri-Lakes Reallocation Study, the impacts of raising the multiple 
purpose pool on Dam Safety was evaluated.  Corps of Engineers regulations require 
Chatfield Dam to safely pass the Inflow Design Flood (IDF) as specified in ER 1110-8-2 
(FR) “Inflow Design Floods for Dams and Reservoirs” dated 1 March 1991.  According 
to ER 1110-8-2, the IDF for Chatfield Dam is based on Probable Maximum Precipitation 
(PMP) occurring over the upstream watershed.   The PMP for Chatfield Dam is based 
on a site specific study completed by the National Weather Service and published in 
1969 as HMR44.  Application of the PMP results in a Probable Maximum Flood (PMF) 
for Chatfield with a peak discharge of 548,000 cfs and a volume of 317,000 acre-feet.   
ER 1110-8-2 (FR), paragraph 8f also requires that an antecedent flood be assumed to 
occur 5 days prior to the PMF.  Paragraph 8f of ER 1110-8-2 (FR) is as follows:   
 

“An antecedent flood will be assumed to occur prior to the IDF and will be developed 
using sound hydrologic engineering principles. Reallocations of flood control storage to some 
other use in the future that may result in higher pool levels at the beginning of the IDF should be 
considered. Experience has demonstrated that an unusual sequence of floods can result in 
filling all or a major portion of the flood control storage in a reservoir immediately before the 

Existing Water Supply 

Proposed Water Supply 

5432 

5444 

5500 Spillway Crest 

Max Pool 5521.6 

Dam Crest    5527  

27 KAF 

Flood Control 
Storage 
186 KAF 

Not to Scale 
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 5 

beginning of the IDF. In view of the uncertainties involved in estimating reservoir levels that 
might reasonably be expected to prevail at the beginning of the IDF, the minimum starting 
elevation for routing the IDF will be assumed as the full flood control pool level or the elevation 
prevailing five days after the last significant rainfall of a storm that produces one-half the IDF, 
whichever is most appropriate. If the IDF estimate is associated with a particular season, the 
determination of initial pool level will consider flood conditions during comparable times of the 
year. A comparison of surcharge elevations computed under alternative starting elevation 
assumptions is required to the sensitivity of the maximum pool to the starting elevation.” 

 
In the absence of better data, the antecedent flood is assumed to result from a 

storm that produces 50 percent of the PMF hydrograph.   When applying the criteria in 
ER 1110-8-2 to Chatfield the Antecedent Pool elevation resulting from routing 50 
percent of the PMF hydrograph is 5476 feet msl.  This assumes maximum releases of 
5,000 cfs during the five day draw down period.   The starting pool for routing the 
Antecedent flood is the bottom of flood control pool or top of multi-purpose pool, 
elevation 5432 feet msl.  If the multi-purpose pool is raised to elevation 5444 feet msl, 
the resulting antecedent pool increases to elevation 5481.7 feet msl as shown on Figure 
3.   

 
For the IDF routing, the antecedent pool is used as the starting pool elevation for 

routing the PMF hydrograph.  Based on this analysis the maximum pool elevation 
reached during the IDF routing would increase by 2 feet, from elevation 5521.6 feet msl 
to 5523.6 feet msl.  Since Chatfield Dam requires 5 feet of freeboard above the 
Maximum Pool elevation, the freeboard requirement would no longer be met if the multi-
purpose pool is raised to elevation 5444 feet msl for water supply purposes as there 
would only be 3.4 feet of freeboard based on the criteria in ER 1110-8-2.  Results of this 
analysis are illustrated on Figure 3. 

 
A preliminary evaluation of alternatives to mitigate the loss of freeboard included 

increasing spillway capacity and raising the dam.   Results of these analyses indicated 
that the spillway would have to be widened by 100 feet to increase capacity and provide 
5 feet of freeboard.  The cost to widen the spillway by 100 feet is estimated to be about 
$18 million.   Another alternative was evaluated to raise the dam crest by constructing a 
3-feet high parapet wall along the existing dam crest to increase the freeboard.  The 
cost to construct the parapet wall was estimated to exceed $2 million.  Because of the 
high cost required for structural modifications to mitigate 2 feet of freeboard, it was 
decided to do a detailed study of antecedent flood conditions to determine if the 
assumption of using 50 percent of the PMF was appropriate.   

 
In order to evaluate the antecedent flood criteria, analyses were made of historic 

precipitation records along the Front Range and historic streamflows above Chatfield.  
These studies are described in the following sections. 
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Figure 3 Chatfield Dam Maximum Pool Impact 

 
 
PRECIPITATION 
 
 Historical precipitation data from 114 National Weather Service (NWS) gages 
located along the Front Range were used to evaluate antecedent precipitation.  
Locations of the precipitation gages used are shown on Figure 4.  An analysis was 
made to evaluate amount of precipitation occurring 5 and 10 consecutive days prior to 
all precipitation events exceeding 1 inch in 24 hours for all NWS stations.   Next, the 
ratios of total antecedent precipitation to main event precipitation were computed.  
Graphs were prepared to plot the ratios against the main event values.   In addition to 
the data recorded at NWS stations, precipitation records from 18 extreme storms that 
have occurred along the Front Range listed in Table 2 were obtained from the Colorado 
Extreme Storms database and were added to graphs.  Antecedent precipitation for the 
extreme storms was based on NWS gages in proximity to the center of storm as listed 
in Table 2.   Results of this analysis indicated that the 10 day antecedent ratios were 
slightly larger than the 5 day values.  Therefore, the results of the 10-day antecedent 
values were adopted for use in this study.  As shown on figure 5, there is a definite 
trend for ratios to decrease as the precipitation amounts increase.  An envelope curve 
was used to define the upper limit of antecedent ratios for each main event precipitation 
amount.  Based on the envelope curve, the maximum 10-day antecedent precipitation 
ratio for a 24 hour PMP event of 17 inches would be 0.3 or 30 percent.  The 24-hour 
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PMP value of 17 inches was the largest amount that would occur over the watershed 
upstream from Chatfield based on the pattern ‘B’ PMP storm developed in HMR44.   
 

 
Figure 4 Location Map of NWS Precipitation Gages 
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Table 2  
Historic Storms from Colorado Extreme Storms Database 

Date Storm Location 
Antecedent 

Precipitation 
Gage 

Precip 
(in) 

Antecedent 5 Day Antecedent 10 Day 

(in) Ratio (in) Ratio 

May 20, 1908 Boulder CO Boulder 8 0 0.000 0.12 0.015 

Jun 31, 1921 Penrose (Pueblo) CO Pueblo 15 1.94 0.129 1.94 0.129 

Sep 27, 1923 Savageton WY Gillette 17 0.92 0.054 1.28 0.075 

May 30, 1935 Cherry Creek CO Denver 24 1.27 0.053 1.66 0.069 

May 30, 1935 Hale CO Cope 24 0.55 0.023 1.04 0.043 

Sep 1, 1938 Masonvile CO Estes Park 10 1.04 0.104 2.02 0.202 

May 18, 1955 Rye CO Rye 13 0 0.000 1.12 0.086 

Jun 6, 1964 Gibson Dam MT Gibson Dam 16 0 0.000 3.29 0.206 

Jun 16, 1965 Plum Creek CO Parker 9 E 14 0.68 0.049 0.68 0.049 

Jun 17, 1965 Falcon CO Colorado Springs 16 3.15 0.197 4.89 0.306 

Jun 17, 1965 Holly CO Holly 15.2 1.05 0.069 1.44 0.095 

May 4, 1969 Big Elk Meadow CO Boulder 16 0.07 0.004 0.07 0.004 

Jun 9, 1972 Rapid City SD Rapid City 12 0.16 0.013 0.34 0.029 

Jul 31, 1976 Big Thompson CO Estes Park 14.5 0.95 0.066 2.00 0.138 

Jul 3, 1981 Frijole Creek CO Trinidad FAA AP 14 0.25 0.018 1.52 0.109 

Aug 1, 1985 Cheyenne WY Cheyenne Wsfo 8 0 0.000 0.02 0.003 

Jul 27, 1997 Ft. Collins CO Fort Collins 4 E 14.5 0.09 0.006 0.12 0.008 

Jul 28, 1997 Pawnee Creek CO Sterling 15.1 0 0.000 0.14 0.009 
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Figure 5 Antecedent Precipitation Ratios 

 
COMPARISON WITH OTHER STUDIES 
 

Based on the analysis of historical precipitation, it appears that the ratio to be 
used for the antecedent flood at Chatfield should be much less than 50 percent with the 
maximum value of about 30 percent of the PMP preceding the PMF event.  This value 
compares favorably to previous studies by the National Weather Service.  A regional 
study of Kansas, Oklahoma and Eastern Colorado was prepared by the NWS in 1995 
and published in HYDRO-45.  That study recommended a value of 10 to 20 percent be 
used for precipitation antecedent to PMP events in that region.   In 1996, the NWS 
completed a study for the Cherry Creek project and recommended a value of 32 percent 
be used for precipitation antecedent to the PMF.    A comparison of these studies is 
presented in Table 3. 

 
Table 3 

Comparison of Results of Antecedent Studies 

Study Year Antecedent Precip 
(% of PMP) 

Historic Envelope 2005 30 
NWS (Cherry Creek) 1997 32 

NWS (Chatfield) 1997 36 
NWS (Hydro 45) 1995 10 - 20 
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SNOWMELT 
 

Since Chatfield antecedent pools could also be high due to snowmelt runoff and 
combinations of snowmelt and precipitation runoff, another analysis was made to look at 
historical streamflow records.   Volume probability curves were derived for historical 
Chatfield inflows for the 60 year period 1942-2002.  Chatfield inflows were based on 
flows recorded at the USGS streamgage at Littleton for the period prior to closure of 
Chatfield Dam.  Annual maximum values for the 1-Day through 90-Day events were 
plotted on logarithmic-normal probability grids using the Weibull plotting position 
formula.  Eye-fit curves were drawn through the plotted points to estimate the 
preliminary flow frequency relationships for all durations.  Log Pearson type III 
distribution statistics including the mean logarithm, standard deviation, and skew 
coefficient were computed from the eye-fit curves.  These statistics were smoothed by 
plotting the mean versus standard deviation and mean versus skew for all durations 
according to the guidance in EM 1110-2-1415.  Final flow frequency relationships were 
computed from the smoothed statistics and are shown on Figure 6 along with the 
annual maximum events for durations of 1 through 90 days. 
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Figure 6 Chatfield Inflow Volume Probability Relationships 
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From the volume probability relationships, volume duration curves were 
developed for the 2-year through 500-year events.  Results of this analysis are shown in 
table 4.   

 
Table 4 

Chatfield Volume Duration Frequency Relationships 

Exceedence 
Probability 

Return 
Period 
(years) 

Discharge in CFS for Given Duration in Days 

1 3 7 15 30 

0.5 2 938 764 671 557 472 
0.2 5 2880 2504 2063 1841 1536 
0.1 10 4587 4034 3240 2877 2388 

0.05 20 6362 5593 4415 3842 3177 
0.02 50 8684 7567 5878 4937 4070 
0.01 100 10361 8939 6883 5617 4624 
0.002 500 13845 11627 8828 6763 5554 

 
 
Next, a range of Chatfield releases were subtracted from the volume duration 

relationships to determine the flood control storage required for the 50-, 100-, and 500-
year events.  For the maximum required storage to control each event, it was assumed 
that there would be no release for 5 days followed by gradually increasing the releases 
by 500 cfs per day until the release reached a maximum of 5,000 cfs.  This is consistent 
with the operating criteria used in developing the Reservoir Design Flood for Chatfield.  
To determine the minimum storage required for each event, it was assumed that a 
constant release of 5,000 cfs would occur.  Results of this analysis are shown in Table 
5.   

 
Table 5 

Chatfield Flood Storage Required 
 

Exceedence 
Probability 

Return Period 
(years) 

Flood Storage Required to Control 
Specified Event (Acre-Feet) 

Release 0 – 5,000 Release 5,000 cfs 
0.02 50 92,330 15,273 
0.01 100 112,584 26,138 
0.002 500 146,662 53,143 
  
 
 
 As shown in Table 5, the amount of storage required to control the specific flood 

events varies substantially depending on the release criteria utilized.  These two release 
conditions analyzed provide the upper and lower bounds of actual storage amounts 
needed to control each flood event as the actual value would likely fall in between these 
two conditions.   In order to determine the maximum pool level resulting from these 
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flood events, the amount of storage in the multipurpose pool was added to the required 
storage for each event and converted to elevation using the elevation capacity curve for 
Chatfield.  For existing conditions, the amount of storage added to flood storage was 
27,400 acre-feet while for the new Water Supply conditions a total of 48,000 acre-feet 
was added to reflect the additional 20,600 acre-feet of storage reallocation.  The 
resulting peak elevations were plotted graphically to obtain the peak pool probability 
relationship for Chatfield as shown on Figure 7.  Also shown on Figure 7 for comparison 
purposes are the 3 highest pool elevations recorded at Chatfield during the period of 
operation 1974-2005 and the six highest pool elevations simulated with the HEC5 
model of the Tri-Lakes system over the study period of record 1942-2002. 
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Figure 7 Chatfield Reservoir Pool Probability 

 
Results of the pool probability analysis, as shown in Table 6, indicate that the 

annual frequency of Chatfield pool levels exceeding the antecedent pool elevation of 
5476 feet msl are quite remote, especially if the maximum flood control release of 5,000 
cfs can be maintained.  Under the most conservative operating criteria the frequency of 
Chatfield pool levels exceeding the antecedent flood pool would increase from once in 
100 years to once in 50 years due to raising the multipurpose pool by 12 feet.  This 
assumes that the water supply pool would remain full each year and not fluctuate, which 
is also a conservative assumption.  In either case, it would be quite rare for the Chatfield 
pool to exceed the antecedent flood pool prior to the IDF occurring.  Additionally, the 
effects of raising the water supply pool by 12 feet could be offset by changing the 
criteria for the shut down period from 5 days to 3 days.   
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Table 6 

Frequency of Exceeding Antecedent Pool Elevation 5476 

Condition Release 
Annual 

Exceedence 
Probability 

Return Period 
(years) 

Existing 0 – 5,000 cfs 0.01 100 

With Reallocated 
Storage 21 KAF 0 – 5,000 cfs 0.02 50 

Existing 5,000 cfs .0005 2,000 

With Reallocated 
Storage 21 KAF 5,000 cfs .001 1,000 

 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
 Based on the analysis of historical precipitation, it appears that the ratio to be 
used for the antecedent flood at Chatfield should be much less than 50 percent with the 
maximum value of 30 percent of the PMP preceding the PMF event.  This value 
compares favorably to previous studies by the National Weather Service in the vicinity 
of Chatfield which recommend using values in the range from 10 - 36 percent.   
 

In order to provide some conservatism and account for the fact that the historical 
record may not include all possible extreme sequences of antecedent events, it is 
recommended that a value of 40 percent of the PMF be used to define the antecedent 
flood for Chatfield Dam and Lake.  Using 40 percent of the PMF for the antecedent flood 
with the multi-purpose pool raised 12 feet for water supply would result in a starting pool 
for the IDF routing of elevation 5476 feet msl and a maximum pool elevation during the 
IDF routing of 5521.6 feet msl.  This would provide adequate freeboard without any 
structural modifications.   

 
To offset the impacts of increasing the frequency in which Chatfield pool levels 

would exceed the antecedent flood pool elevation of 5476 feet msl, it is recommended 
that if 20,600 acre-feet of flood storage is reallocated to water supply, the operation 
criteria be changed to shut down no more than 3 days following a significant rain storm 
event instead of the current 5 days.  The effects of this change in operation should be 
tested on historical flood events using the HEC5 Tri-Lakes system model that is 
currently being used for impact analysis as part of the Tri-Lakes Reallocation Study.   
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(Note: The ITR comments and responses included here are reproduced 
from an electronic copy of the letter from the USBR to the COE sent in an 
email from Bob Swain to Doug Clemetson on 11/21/2005.   COE 
Responses to the review comments are annotated in this copy using an 
Arial Font) 
 
 
 
Douglas J. Clemetson 
Chief, Hydrology Section 
U.S. Army Corps of Engineers 
106 S. 15th Street 
Omaha, NE  68102 
 
Subject:  Review of “Chatfield Dam and Lake, Denver, Colorado, Antecedent Flood Study, Draft 
Report, Tri-Lakes Reallocation Feasibility Study, September, 2005” prepared by the US Army 
Corps of Engineers (COE), Omaha District 
 
 
Reclamation has reviewed the subject report in order to fulfill the requirements set forth in the 
Military Interdepartmental Purchase Request No. W59XQGS2987856, dated October 28, 2005.  
The purpose of the review is comment on the approaches used to determine the magnitude of the 
antecedent storm precipitation that would occur ahead of the Probable Maximum Precipitation 
(PMP) for the watershed located above Chatfield Dam, Colorado.  The COE draft report 
indicates that the goal is not necessarily to derive an absolute value of the antecedent storm event 
but to provide enough evidence that the relationship between the of the antecedent precipitation 
event to the PMP would form a ratio of < 40 percent.   
  
The report was reviewed by Lou Schreiner, Flood Hydrology Group Manager, and Bob Swain, 
Flood Hydrology Technical Specialist.  The review will discuss three possible approaches to 
solving the problem, and then provide minor specific comments to portions of the draft report. 
 
Background 
 
The National Weather Service (NWS) has made site-specific antecedent storm calculations for 
several locations across the United States over the last 40-50 years.  A summary of the 
techniques applied to these areas is found in Hydrometeorological Report No. 56 (HMR56).  
However, during the last several years, a number of individuals have criticized parts of the 
general approach taken by the NWS.  This review will concentrate on presenting three 
methodologies that could be developed by the COE in hope that all three would lead to the 
conclusion that the ratio of the magnitude of the antecedent precipitation to the PMP would be < 
40 percent. For this review, the three approaches are labeled: (1) National Weather Service 
Approach, (2) Precipitation Frequency Approach, and (3) Independent Antecedent Storm 
Approach. 
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Approaches 
 
(1) National Weather Service Approach: 
The approach initiated by the COE using historical precipitation data with tentative results 
shown in table 2 and displayed on figure 5 of the draft report basically follows the initial 
standard methodology used in all reports that are developed by the NWS in the determination of 
the magnitude of the antecedent precipitation in relation to the PMP. However, there are several 
questions that need to be addressed to ensure the completeness/accuracy of the final results. 
These are: 
 
a.  The 114 precipitation stations used in the basic analysis do not include gage data from many 
of the precipitation stations found along the Colorado Rockies located immediately east of the 
Continental Divide at elevations greater than Chatfield Dam.  Some of these gages are located in 
the Chatfield Dam watershed.  These stations should not only be analyzed in combination with 
your described data set but should be analyzed separately from those stations located on the 
plains (figure 4) to see if there is any significant difference in the antecedent to main storm 
precipitation ratio due to orographic/elevation effects. 
 
RESPONSE: There are eleven additional NWS precipitation stations located in the 
watershed upstream from Chatfield Dam.   Records from those stations were not 
included in the original analysis since they are located in the mountainous region.  PMP 
amounts are greater in the foothills and plains areas of Colorado so the original analysis 
focused on precipitation stations in those areas.  An analysis was made of the 10-day 
precipitation antecedent to the maximum 24-hour values recorded at the eleven stations 
located in the mountainous region above Chatfield.  Results of this analysis indicate that 
the antecedent ratios would all plot well below the envelope curve shown on Figure 5.  It 
should also be noted that the maximum 24-hour value recorded at the mountain 
precipitation stations was 2.85 inches at the Bailey station on May 7, 1969.  Therefore, 
even if the ratios for these stations exceeded those from the plains stations, the 
envelope curve would not be impacted for large precipitation events in the magnitude of 
PMP. 
 
b.  The relationship described on figure 5 is basically derived using point precipitation data.  The 
drainage area above Chatfield Dam is 3018 square miles.  Studies that involve drainage sizes 
larger than 100 square miles should evaluate the effect of large area storms.  This is 
accomplished by studying clusters of precipitation stations, both antecedent and during the main 
precipitation event for storm area sizes similar to that of the drainage area size of interest.  Major 
storms of record, as found in “Storm Rainfall of the United States,” are useful to describe 
average precipitation depths for area sizes of interest in the main storm event. Typically, there is 
not an observed change in the ratio of the antecedent storm magnitude to the main storm for 
small area sizes (< 100 sq. mi.) but as storm area size increases the ratio usually increases 
somewhat. 
  
RESPONSE:   Concur that a cluster analysis would likely result in the main event values 
being smaller than those from a single station value since more than 1 station values 
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would be averaged.  Consequently, this type of analysis would likely result in higher 
ratios since the main event values would be smaller.  It would however depend on if and 
how much the antecedent values decreased.   Evaluation of the Depth-Area-Duration 
relationships for the four Colorado storms in “Storm Rainfall of the United States” 
indicates that the ratio of storm total precipitation to maximum 24-hour precipitation 
increased in 2 of the events as the storm area increased from 100 to 1000 square miles 
and decreased in 3 of the events as the storm area increased from 1000 to 3000 square 
miles.  Based on these storms, it is inconclusive that a larger ratio should be used for 
drainage areas greater than 100 square miles.  It should also be noted that the 
maximum increase in ratios for these storms is 6 percent based on the 1938 storm. 
 

Storm Area (sq.mi.) 24-Hr Precip (in) Total Precip (in) Ratio 
May 29-31, 1894 100 5.2 7.5 1.44 

 1000 4.6 6.5 1.41 
 3000 4.2 5.9 1.40 
     

May 1-3, 1904 100 3.9 6.1 1.56 
 1000 3.4 5.0 1.47 
 3000 2.9 4.3 1.48 
     

Apr 14-16, 1921 100 6.9 7.2 1.04 
 1000 4.8 5.2 1.08 
 3000 4.1 4.3 1.05 
     

Aug30-Sep4, 1938 100 5.2 9.4 1.81 
 1000 3.1 5.8 1.87 
 3000 2.5 4.6 1.84 

.   
 
c.  The draft study presently derives ratios of 5-day or 10-day antecedent precipitation to a 1-day 
main storm or PMP type event.  The magnitude of the PMP is based on that calculated by use of 
Hydrometeorological Report No. 44 (HMR44) – pattern “B.”  Since the study references PMP 
values from HMR 44 being used for guidance to set the magnitude of the main storm event, it 
appears reasonable to use the entire 4-day PMP as determined from that report for setting the 
magnitude of the main event.  If the COE standard is a 5-day dry period between the end of the 
antecedent event and the beginning of the PMP, then one should look at an antecedent event 
magnitude taken over a 9-day period prior to the beginning of the main event (4-day antecedent 
precipitation plus 5-day dry period).  This 9-day antecedent precipitation total would be divided 
by the PMP (4-day total) to form the antecedent to main storm ratio.  Whatever the result using 
this recommendation, the antecedent to main storm ratio should be considered conservative due 
to the inclusion of precipitation occurring over the 5-day dry interval.  This analysis would 
probably produce lower ratios than obtained from the COE draft report because looking at the 5 
and 10 day periods prior to the daily maximum probably contains rainfall from the same storm as 
that of the main event. 
 
RESPONSE: Comment noted, no changes required. 
 
d.  Since the PMP is derived from use of the procedures in HMR 44 (pattern “B” with the storm 
centered in sub-basin 6), it is interesting to note that based on the 24-hour total PMP of 16.6 
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inches for this pattern and storm centering in sub-basin 6, that the 2-day two day adjacent PMP 
totals 5.3 inches (no dry-day period) already provides a ratio of 32 percent.  Additionally, 
making the same type of calculation for the total area size (3018 sq. mi.) of the Chatfield 
drainage, the 2-day adjacent PMP to the 24-hour PMP is 3.3 inches and dividing this amount by 
8.2 inches produces a ratio of 40 percent. This increase in the ratio (32 to 40 percent) is expected 
in evaluating the impact of increasing storm area sizes as addressed in item b. above.   
 
RESPONSE: Comment noted, no changes required. 
 
e.  In table 2 of the draft report, the June17, 1965, Holly, Colorado precipitation is shown as 26 
inches.  We are not aware of a 24-hour precipitation amount of that magnitude occurring at that 
location on that date.  McKee and Doesken (“Colorado Extreme Storm Precipitation Data 
Study”, May1997) reported only 15.17 inches in 48-hours at Holly on that date.                            
 
RESPONSE: Concur with comment. Holly precipitation revised in table 2 and on Figure 
5. 
 
f.  In table 2 of the draft report, the ratio for the June 17, 1965, Falcon, Colorado storm is given 
as 0.306.  This data does not appear to be plotted on figure 5.  Doing so would raise the ratio 
value stated at the bottom of page 7 to near 30 percent and change the “Historic Envelope - 
Antecedent Precipitation” value shown in table 3 to near 30 percent. 
 
RESPONSE: Concur with comment; value plotted on Figure 5 was based on 
antecedent precipitation at the Ayers Ranch gage.  This was later changed to Colorado 
Springs which was slightly higher.  This has been revised and the envelope curve has 
been modified. 
 
g.  In table 3 of the draft report, the “Antecedent Precipitation” ratio from “NWS (Cherry Creek) 
– 1996” is provided as 32 percent of PMP.  Not being aware of that study but of a study done in 
1997 by the NWS, specifically addressing the antecedent storm issue for Chatfield, that provided 
an antecedent ratio of 36 percent.  The 1997 NWS antecedent study also provided ratios for both 
Cherry Creek and Bear Creek drainages in Colorado of 32 percent. 
 
RESPONSE: Concur with comment, date of report revised and Chatfield ratio added to 
table 3. 
 
(2) Precipitation Frequency Approach:   
Technical Paper No. 49 (TP49) “Two- to 10- Day Precipitation for Return Periods of 2 to 100 
Years in the Contiguous United States” provides the opportunity to quickly examine 
precipitation ratios formed between durations of intense precipitation (main event) and 
remaining precipitation (antecedent) derived from a precipitation frequency analysis.  In this 
case, one can quickly find the average 4-day, 100-year precipitation and a similar value for a 10-
day, 100-year amount for the Chatfield drainage.  For example, in the Chatfield drainage (eye-
ball estimate) the 4-day, 100-year precipitation equals 4.9 inches, whereas the 10-day, 100-year 
precipitation equals 5.9 inches.  The difference between these values is 1.0 inch, resulting in a 
ratio of 0.20 (1.0/4.9).  Using a 2-day, 100-year value (4.5 inches) with the10-day, 100year value 
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(5.9 inches) yields a ratio of 0.31 (1.4/4.5).  Various other ratios can be formed through 
interpolation/extrapolation to test extremes using this information.  Justifications/reasoning 
would have to be employed to evaluate results.  Ideally, one would like to have such 
precipitation frequency analysis carried out to additional days and longer return periods similar 
to what is available for the Southwestern States and the Ohio River Region (NOAA Atlas 14).  
One needs to evaluate the limitations of forming ratios in this manner.  Is the evaluation of 100-
year precipitation applicable to events at the level of PMP?  It is unlikely that the many main 
events (2- or 4-days) are part of the 10-day event.  Also these ratios are from point precipitation 
(station) analysis and do not include storm area analysis [guidance on adjustments for spatial 
considerations could be applied from results from methodologies (1) and (3) noted in this 
review].  The reasonableness of the selected durations of main and antecedent storm lengths 
needs to be evaluated.  The purpose of the draft study is not necessarily to derive an absolute 
value of the antecedent storm event but to provide enough evidence that the relationship between 
the antecedent precipitation event and the PMP would form a ratio of < 40 percent.  If reasonable 
combinations cannot exceed a ratio greater than 40 percent, then the COE goal criteria have been 
satisfied. 
 
RESPONSE:  As suggested in this comment, an additional analysis was performed 
using 24-hour precipitation frequency obtained from NOAA Atlas 2 – Volume III 
Colorado and 10-day precipitation from Technical Paper No. 49.  The largest point 
precipitation values in the vicinity of Chatfield Dam were used in this analysis.   
Precipitation values for 500-year frequency events were extrapolated using a normal-
probability distribution.  Ratios were computed by subtracting the 24-hour precipitation 
from the 10-Day precipitation and then dividing by the 24-hour precipitation.  This 
represents a statistically based analysis with the 24-hour value as the main event and 
the difference between the 10-Day and 24-hour value as the antecedent precipitation.  
Results of this analysis indicated that the Ratio is always less than 40 percent 
throughout the entire range of frequencies as shown in the following table: 
 
Frequency (years) 24-hr Precip (in) 10-Day Precip (in) Ratio 

2 2.0 2.7 .35 
5 2.9 3.8 .31 

10 3.3 4.4 .33 
25 3.9 5.1 .31 
50 4.2 5.5 .31 

100 4.5 5.9 .31 
500 5.4 6.9 .28 

 
 
(3) Independent Antecedent Storm Approach:   
In this approach (communication – M. Schaefer), the antecedent to main storm data sets are 
examined from a cause and effect relationship.  The various data sets established using the NWS 
methodology in item (1) above should be examined statistically to determine the correlation 
between the antecedent and main storm precipitation amounts.  If a minimal correlation exists 
between the antecedent and main storms, then the antecedent storm and main storm are 
independent events.  In this case, if “x” represents the precipitation in the main storm event and 
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“y” represents precipitation for the antecedent portion of the total analyzed event, then a simple 
plot of y vs. x or a statistical correlation can be established to both visualize and/or compute the 
relationship.  If the data is viewed as being independent, then plotting the data as (y/x vs. x), as 
the COE has indicated in figure 5 of the draft report, could lead to spurious conclusions as to the 
relationship of antecedent to main event precipitation.  
 
If independence of the antecedent to main event precipitation is verified, antecedent precipitation 
values should be examined separately.  The mean value of the antecedent precipitation data set 
would represent antecedent conditions typical of large storms which could center over the 
Chatfield watershed.  In keeping with the concept of developing a storm sequence that is 
reasonably possible for developing the Probable Maximum Flood, one could select an antecedent 
precipitation magnitude from the upper end of the antecedent data set (i.e. 90th percentile) to be 
representative of the magnitude of the antecedent precipitation to be placed ahead of the PMP 
event.  A ratio of this antecedent precipitation to PMP can then be calculated and evaluated.  If 
the ratio is less than 40 percent, the COE draft study requirements have been verified. 
 
RESPONSE: Statistical analysis of all the precipitation data indicates that there is 
essentially no correlation between 10-day antecedent precipitation and main event 24-
hour precipitation with coefficient of determination (R-squared) values ranging from 
0.0024 - .0031 depending on the distribution used to fit the data.  Therefore, the events 
can be considered to be independent.  The mean value of the 10-day antecedent 
precipitation values of 0.83 inches, while the 90th percentile value is 2.06 inches and the 
99th percentile is 4.50 inches.  Therefore, even if the 99th percentile value is used for the 
antecedent precipitation, the ratio of antecedent precipitation to PMP would be 26 
percent.  If a simple linear regression curve is used, as shown in the following figure, the 
antecedent precipitation would be 1.75 inches and the ratio would be 10 percent.  
Adding 2 standard errors would increase the antecedent precipitation to 3.73 inches or 
a ratio of 22 percent.   Developing an envelope curve to define the upper limit would 
result in an antecedent precipitation of 5 inches and a ratio of 29 percent. 
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Specific Minor Comments 
 

1. Page 2, last full paragraph, second sentence.  Capitalize the “P” in “Chatfield project.” 
 

RESPONSE: Concur. Change made. 
 

2. Page 6, second paragraph.  Information is presented about the Antecedent Pool elevation 
that results from routing the antecedent flood through the reservoir.  Based on the criteria 
in ER 1110-8-2, this elevation occurs “five days after the last significant rainfall of a 
storm that produces one-half the IDF.”  Two reservoir operating rules are presented later 
in the report.  Indicate which operating rule was used to determine the Antecedent Pool 
elevations presented in this paragraph.  It appears that the elevation was determined using 
the rule that assumes no releases for five days after the rainfall event. 

 
RESPONSE: The Antecedent Pool Elevations were determined by adding one-
half of the PMF volume to the Multi-purpose Pool volume and subtracting 
maximum releases of 5,000 cfs  during the five day draw down period.    
Clarification was added to the referenced paragraph. 
 

3. Page 7, second sentence.  The phrase “precipitations gages” should read “precipitation 
gages.” 

 
RESPONSE: Concur, Change made. 
 

4. Page 13, first paragraph, seventh line.  The phrase “…reflect the additional 21,600 acre-
feet of storage…” should read “…reflect the additional 20,600 acre-feet of storage….”  

 
RESPONSE: Concur. Change made. 
 

5. Page 13, first paragraph and Figure 7.  The text indicates that the six highest pool 
elevations simulated with the HEC5 model of the Tri-Lakes system are shown on Figure 
7.  What operating rules were used to determine the highest pool elevations?  It is not 
stated in the text, but I assume that the pool elevations were determined by using zero 
releases for five days, followed by increases of 500 cfs a day up to a maximum of 5000 
cfs. 

 
RESPONSE:  The HEC5 model study utilized operating criteria from the Water 
Control Manual which included a target flow at Denver of 5,000 cfs and a 
maximum increase in release of 500 cfs per day.  It also included balancing 
storage at Bear Creek and Cherry Creek reservoirs. Therefore, the operating 
criteria in the HEC5 model would generally follow the zero to 5,000 cfs release 
schedule used for developing the pool probability relationships.  These values 
were used for comparison to validate the pool probability relationship based on 
simulation of historical flows.   
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6. Page 13, last paragraph, last full sentence.  Place a comma after the word “fluctuate.” 

 
RESPONSE: Concur, Change made. 
 

7. Page 14, last paragraph, first sentence.  The word “increase” should be replaced with 
“increasing.” 

 
RESPONSE: Concur. Change made. 

 
Conclusions 
 
It is recommended that all three methodologies indicated above be pursued to varying degrees 
and results and compared to the requirements set forth by the COE in their draft report.  If none 
of the methodologies (reasonably evaluated) reveal an antecedent to PMP ratio > 40 percent, 
than there is very good evidence that a refinement to the standard COE antecedent flood policy 
could be established for the case of Chatfield Dam.   
 
As a point of comparison between Reclamation and COE approaches, in the absence of an 
antecedent flood study, Reclamation has adopted criteria for developing an antecedent flood by 
either converting 100-year precipitation to a flood hydrograph or using a balanced 100-year 
flood hydrograph using statistical analysis of streamflow data.  When 100-year precipitation data 
are used, three dry days are used between the end of antecedent rainfall and the beginning of the 
probable maximum storm.  When the balanced 100-year flood hydrograph is used, a time 
interval of three days is used between the peak of the antecedent flood hydrograph and the 
beginning of the probable maximum storm. 
 
Thank you for the opportunity to review this report.  It was written in a very clear and concise 
manner which made the review go very smoothly.  A list of references is attached to this letter. If 
you have any questions about the review, please contact either Lou Schreiner (303-445-2546 
email: lschrein@do.usbr.gov) or Bob Swain (303-445-2547 email: rswain@do.usbr.gov).  
 
 
Sincerely, 
 
 
Robert E. Swain, P.E     Louis C. Schreiner 
Flood Hydrology Technical Specialist  Flood Hydrology Group Manager 
 

mailto:lschrein@do.usbr.gov
mailto:rswain@do.usbr.gov
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Final Chatfield Reservoir Storage Reallocation FR/EIS 
 S-1  July 2013 

1. COMPLIANCE WITH ENVIRONMENTAL STATUTES 

The Proposed Action/project has been determined to be in compliance with the following federal 
laws, executive orders, and memorandums. 

American Indian Religious Freedom Act (AIRFA) of 1978 
Public Law 95-341; 42 United States Code (U.S.C.) §§ 1996 and 1996a 
In compliance 
This Act protects “and preserves for American Indians their inherent right of freedom to believe, 
express, and exercise the traditional religions of the American Indian, Eskimo, Aleut, and Native 
Hawaiians, including but not limited to access to sites, use and possession of sacred objects, and the 
freedom to worship through ceremonials and traditional rites.” The proposed project would not 
adversely affect the protections offered by AIRFA. Access to sacred sites by Tribal members would 
not be affected. 

Bald and Golden Eagle Protection Act (BGEPA) of 1940, as amended 
16 U.S.C. §§ 668, 668 note, 668a-668d 
In compliance 
This Act prohibits any form of possession or taking of both bald and golden eagles. The statute 
imposes criminal and civil sanctions as well as an enhanced penalty provision for subsequent 
offenses. Further, the BGEPA provides for the forfeiture of anything used to acquire eagles in 
violation of the statute. The statute excepts from its prohibitions on possession the use of eagles or 
eagle parts for exhibition, scientific, and Indian religious uses. The Corps has, and will continue to, 
coordinate with the U.S. Fish and Wildlife Service (USFWS) and the Colorado Division of Wildlife 
(CDOW) to avoid taking the species during construction activities, and will follow the USFWS and 
State guidelines regarding eagle nests as appropriate. 

Clean Air Act of 1972, as amended 
Public Law Chapter 360; 69 Statute 322; 42 U.S.C. § 7401, et seq. 
In compliance 
The purpose of this Act is to protect public health and welfare by the control of air pollution at its 
source, and to set forth primary and secondary National Ambient Air Quality Standards to establish 
criteria for States to attain, or maintain. Section 118 of the Act requires all federal facilities to comply 
with existing federal, state, and local air pollution control laws and regulations. Land development 
activities release fugitive dust, a pollutant regulated by the Air Pollution Control Division of the 
Colorado Department of Public Health and Environment (CDPHE). Under Colorado air quality 
regulations, land development refers to all land clearing activities, including excavating or grading. 
Land development projects that are greater or equal to 25 continuous acres or 6 months in duration 
typically require the submission of an Air Pollutant Emission Notice (APEN) and an air permit. In 
some cases APENs and air permits are not required due to estimated air emissions below reporting 
thresholds. The APEN form is used to record general project information including the project 
description, location, size, and duration of the land development project. It includes detailed 
information on the Fugitive Dust Control Plan (FDCP), which addresses how dust will be 
minimized at the project site. Temporary land development permits are typically issued for a period 
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of up to five years. Based on the information provided on the APEN, the permit may cover a single 
land development activity or a series of activities (or project phases) over a defined period of time. 

The Corps will work in conjunction with CDPHE to ensure that all construction activities meet 
these requirements. Some temporary emission releases may occur during construction activities; 
however, air quality is not expected to be impacted to any measurable degree.  Air quality is 
evaluated in Section 4.12 of the FR/EIS. 

Clean Water Act of 1977, as amended (Federal Water Pollution Control Act) 
Public Law 845, June 30, 1948; 62 Statute 1155; 33 U.S.C. § 1251, et seq. 
In compliance 
This Act provides for the restoration and maintenance of the physical, chemical, and biological 
integrity of the nation’s waters. Section 404 of the act prohibits the discharge of fill material into 
waters of the United States, including wetlands, except as permitted under separate regulations by 
the Corps and the Environmental Protection Agency (EPA). The Section 404(b)(1) Guidelines (40 
Code of Federal Regulations 230) are the substantive criteria used in evaluating discharges of 
dredged or fill materials in waters of the United States under Section 404 of the Clean Water Act.  
Fundamental to these Guidelines is the precept that dredged or fill materials should not be 
discharged into an aquatic ecosystem unless it can be demonstrated that such discharges would not 
have unacceptable adverse impacts either individually or in combination with known or probable 
impacts of other activities affecting the ecosystem of concern. In addition, according to the federal 
Clean Water Act, anyone who wishes to obtain a federal permit for any activity that may result in a 
discharge to waters of the United States must first obtain a state Section 401 water quality 
certification to ensure the project will comply with state water quality standards. The increase in the 
pool elevation of Chatfield Reservoir will not discharge fill into any jurisdictional waters of the 
United States and; therefore, a 404 permit and a 401 certification are not required for this aspect of 
the Proposed Action.  The Proposed Action would involve relocation of recreation facilities (e.g., 
boat ramps, bike paths), and road and bridge construction, actions incidental to this alternative that 
would result in discharge of dredged or fill material into waters of the United States.  The 
environmental impacts of and alternatives to the recreation facilities-related discharges are described 
in Appendix W. 

Correspondence between the EPA and the Corps related to Clean Water Act compliance is included 
as Attachment 1. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 
1980, as amended 
Public Law 97-98; 42 U.S.C. § 9601, et seq. 
In compliance 
CERCLA, commonly known as Superfund, created a tax on the chemical and petroleum industries 
and provided broad federal authority to respond directly to releases or threatened releases of 
hazardous substances that may endanger public health or the environment. This Act (1) established 
prohibitions and requirements concerning closed and abandoned hazardous waste sites; (2) provided 
for liability of persons responsible for releases of hazardous waste at these sites; and (3) established a 
trust fund to provide for cleanup when no responsible party could be identified. Typically CERCLA 
is triggered by (1) the release or substantial threat of a release of a hazardous substance into the 
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environment; or (2) the release or substantial threat of a release of any pollutant or contaminant into 
the environment which presents an imminent threat to the public health and welfare. To the extent 
such knowledge is available, 40 C.F.R. Part 373 requires notification of CERCLA hazardous 
substances in a land transfer. No spills, reported releases, or underground tanks have been identified 
in the affected area. Pipeline construction activities would be monitored to avoid spills of potentially 
hazardous materials (e.g., fuel, hydraulic fluid). This project will not involve any real estate 
transactions. 

Endangered Species Act of 1973, as amended 
Public Law 93-205; 87 Statute 884; 16 U.S.C. § 1531, et seq. 
In compliance 
This Act protects threatened and endangered species, as listed by USFWS, from unauthorized take, 
and directs federal agencies to ensure that their actions do not jeopardize the continued existence of 
such species. Section 7 (16 U.S.C. § 1536) of the act defines federal agency responsibilities for 
consultation with USFWS and requires preparation of a Biological Assessment after an alternative is 
selected through the public NEPA process.  The Biological Assessment (Appendix V) identifies any 
threatened or endangered species that are likely to be affected by the Proposed Action. The Corps is 
informally consulting with USFWS, a cooperating agency, regarding potential project effects to 
federally listed species. The Corps has determined that habitat loss could result for some threatened 
and endangered plant and wildlife species.  USFWS will present the results of consultation in a 
Biological Opinion.   

Farmland Protection Policy Act (FPPA) of 1981 (Subtitle I of Title XV of the Agriculture and 
Food Act of 1981), of 1984 
7 U.S.C. § 4201, et seq. 
In compliance 
This Act is intended to minimize the impact federal programs have on the unnecessary and 
irreversible conversion of farmland to nonagricultural uses. It assures that—to the extent possible—
federal programs are administered to be compatible with state, local units of government, and 
private programs and policies to protect farmland. Federal agencies are required to develop and 
review their policies and procedures to implement the FPPA every 2 years. For the purpose of 
FPPA, farmland includes prime farmland, unique farmland, and land of statewide or local 
importance. Farmland subject to FPPA requirements does not have to be currently used for 
cropland. It can be forest land, pastureland, cropland, or other land, but not water or urban built-up 
land. This Act instructs the Department of Agriculture, in cooperation with other departments, 
agencies, independent commissions and other units of the federal government, to develop criteria 
for identifying the effects of federal programs on the conversion of farmland to nonagricultural uses. 
Information on soils within the study area was obtained from the U.S. Department of Agriculture 
Natural Resource Conservation Service published soil maps for the five-county study area. 
Construction of the proposed project would not significantly impact prime or unique farmland soils. 

Federal Water Project Recreation Act of 1965, as amended 
Public Law 89-72, July 9, 1965; 79 Statute 213; 16 U.S.C. §§ 460(L)(12)-460(L)(21) 
In compliance 
The Act establishes the policy that consideration be given to the opportunities for outdoor 
recreation and fish and wildlife enhancement in the investigating and planning of any federal 
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navigation, flood control, reclamation, hydroelectric or multi-purpose water resource project, 
whenever any such project can reasonably serve either or both purposes consistently. This project 
relocates all necessary recreational opportunities, and this recreational development will not 
negatively impact fish and wildlife habitat in the reservoir or the downstream channel. 

Fish and Wildlife Coordination Act (FWCA) of 1958, as amended 
16 U.S.C. §§ 661-667e 
In compliance 
This Act, as amended, proposes to assure that fish and wildlife resources receive equal consideration 
with other values during the planning of water resources development projects. FWCA was passed 
because the goals of water-related projects (e.g., flood control, irrigation, navigation, hydroelectric 
power) may conflict with the goal of conserving fish and wildlife resources. The Corps is working 
closely with the USFWS and CDOW to show how the project is incompliance with the FWCA.  
The USFWS is a cooperating agency and is responsible for consultation with the Corps under the 
Endangered Species Act and the Fish and Wildlife Coordination Act. The USFWS will consult 
regarding potential impacts to federally listed threatened or endangered species and their designated 
critical habitat based on the Biological Assessment (Appendix V), prepared by the Corps, that 
addresses impacts from a selected alternative.  The USFWS’s FWCA Report is included in Appendix 
X.   

Land and Water Conservation Fund Act (LWCFA) of 1964, as amended 
16 U.S.C. §§ 4601-4 through 4601-11 
In compliance 
Planning for recreation development at Corps projects is coordinated with the appropriate states so 
that the plans are consistent with public needs. The Corps must coordinate with the National Park 
Service (NPS) to insure that no property acquired or developed with assistance from this Act will be 
converted to other than outdoor recreation uses. If conversion is necessary, approval of NPS is 
required, and plans are developed to relocate or re-create affected recreational opportunities. Some 
lands involved in the project were acquired or developed with LWCFA funds. The proposed project 
will not result in removal of any facilities acquired with LWCFA funding or in any areas being 
converted to non-recreational uses. If removed, these facilities will be replaced.  The National Park 
Service has issued a letter to Colorado State Parks indicating that the Chatfield Reservoir Storage 
Reallocation Project does not constitute a section 6(f)(3) conversion under the LWCF program (see 
Attachment 3). 

Migratory Bird Conservation Act of 1929, as amended 
16 U.S.C. §§ 715-715r 
Not applicable 
This Act establishes a Migratory Bird Conservation Commission to approve areas of land or water 
recommended by the Secretary of the Interior for acquisition as reservations for migratory birds. 
Consultation with state and local government is required prior to acquisition. This is not applicable 
to the project. 

Migratory Bird Treaty Act (MBTA) of 1918, as amended 
40 Statute 755; 16 U.S.C. §§ 703-712 
In compliance 
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This Act regulates or prohibits taking, killing, possession of, or harm to migratory bird species listed 
in Title 50 C.F.R. Section 10.13. The MBTA is an international treaty for the conservation and 
management of bird species that may migrate through more than one country and is enforced in the 
United States by USFWS. Hunting of specific migratory game birds is permitted under the 
regulations listed in Title 50 C.F.R. 20. The Act was amended in 1972 to include protection for 
migratory birds of prey (raptors). Executive Order 13186 (see below) directs executive agencies to 
take certain actions to implement the Act. The Corps will avoid impacts to migratory birds, and their 
nests, to the extent possible. Any vegetation management (especially tree removal) will be planned to 
avoid the nesting season to comply with this law.  Removal of trees under “The Tree Management 
Plan” will be in compliance with the MBTA as noted in Appendix Z.  

National Environmental Policy Act (NEPA) of 1969, as amended 
Public Law 91-190; 83 Statute 852; 42 U.S.C. § 4341, et seq. 
In compliance 
The NEPA process is intended to assist public officials to make decisions that are based on an 
understanding of environmental consequences and take actions that protect, restore, and enhance 
the environment. Regulations implementing NEPA are set forth by the CEQ. This EIS was 
prepared to comply with NEPA. 

National Historic Preservation Act (NHPA) of 1966, as amended 
Public Law 89-665; 80 Statute 915; 16 U.S.C. § 470, et seq. 
In compliance 
NHPA requires agencies to take into account the effects of their actions on properties listed in or 
eligible for listing in the National Register of Historic Places. The Advisory Council on Historic 
Preservation has developed implementing regulations (36 C.F.R. 800) that allow agencies to develop 
agreements for consideration of these historic properties. The Corps has complied with Section 106 
by making appropriate efforts to identify cultural resources that might be present within the project 
area by conducting surveys and archival research. The Corps has also complied with the consultation 
provisions by contacting the Native American Heritage Commission and directly contacting 14 
Indian tribes (this process is currently ongoing) (Attachment 4). In addition, the Corps has reported 
findings, and is consulting with SHPO for concurrence on the results of their investigations 
(Attachment 2). 

Native American Graves Protection and Repatriation Act (NAGPRA) of 1990 
Public Law 101-601; 104 Statute 3048; 25 U.S.C. § 3001, et seq. 
In compliance 
This Act describes the rights of Native American lineal descendants, Indian tribes, and Native 
Hawaiian organizations with respect to the treatment, repatriation, and disposition of Native 
American human remains, funerary objects, sacred objects, and objects of cultural patrimony, 
referred to collectively in the statute as cultural items, with which they can show a relationship of 
lineal descent or cultural affiliation. One major purpose of this statute (Section 3) is to provide 
greater protection for Native American burial sites and more careful control over the removal of 
Native American human remains, funerary objects, sacred objects, and items of cultural patrimony 
on federal and tribal lands. NAGPRA requires that Indian tribes or Native Hawaiian organizations 
be consulted whenever archeological investigations encounter, or are expected to encounter, Native 
American cultural items or when such items are unexpectedly discovered on federal or tribal lands. 



Appendix S 

Final Chatfield Reservoir Storage Reallocation FR/EIS 
 S-6  July 2013 

Excavation or removal of any such items also must be done under procedures required by the 
ARPA. If any Native American cultural items covered by this Act are uncovered during relocation 
of the proposed recreational facilities or water levels, any claims to such items will be reviewed in 
accordance with the provisions of the Act, and the procedures to repatriate within the Act will be 
followed. 

Noise Control Act of 1972 
42 U.S.C. §§ 4901 to 4918 
In compliance 
This Act establishes a national policy to promote an environment for all Americans free from noise 
that jeopardizes their health and welfare. Federal agencies are required to limit noise emissions to 
within compliance levels. To accomplish this, the Act establishes a means for the coordination of 
federal research and activities in noise control, authorizes the establishment of federal noise 
emissions standards for products distributed in commerce, and provides information to the public 
respecting the noise emission and noise reduction characteristics of such products (42 U.S.C. § 
4901). The Act authorizes and directs that federal agencies, to the fullest extent consistent with their 
authority under federal laws administered by them, carry out the programs within their control in 
such a manner as to further the policy declared in 42 U.S.C. § 4901. Each department, agency, or 
instrumentality of the executive, legislative, and judicial branches of the federal government having 
jurisdiction over any property or facility or engaged in any activity resulting, or which may result in, 
the emission of noise shall comply with federal, state, interstate, and local requirements respecting 
control and abatement of environmental noise. Each federal agency shall, upon request, furnish 
information to the EPA regarding the nature, scope, and results of the noise research and noise-
control programs of that agency, and shall consult with EPA, as required, in prescribing standards or 
regulations respecting noise. Certified low-noise-emission products shall be acquired for use by the 
federal government in lieu of other products if the Administrator of General Services determines 
that reasonably priced, reliable substitutes exist (42 U.S.C. § 4914). The Act includes provision for 
citizen suits (42 U.S.C. § 4911(a)) whereby any person may commence civil action against the United 
States or any governmental instrumentality or agency who is alleged to be in violation of any noise 
control requirement. Noise emission levels at the project site will increase above current levels 
temporarily due to construction; however, appropriate measures will be taken to keep the noise level 
within the compliance levels.  Noise is evaluated in Section 4.13 of the FR/EIS. 

North American Wetlands Conservation Act (NAWCC) of 1989 
16 U.S.C. § 4401, et seq. 
In compliance 
This Act provides matching grants to organizations and individuals who have developed 
partnerships to carry out wetlands conservation projects in the United States, Canada, and Mexico 
for the benefit of wetlands-associated migratory birds and other wildlife. NAWCC establishes the 
North American Wetlands Conservation Council (16 U.S.C. § 4403) to recommend wetlands 
conservation projects to the Migratory Bird Conservation Commission. Section 9 of the Act (16 
U.S.C. § 4408) addresses the restoration, management, and protection of wetlands and habitat for 
migratory birds on federal lands. Federal agencies acquiring, managing, or disposing of federal lands 
and waters are to cooperate with the USFWS to restore, protect, and enhance wetland ecosystems 
and other habitats for migratory birds, fish, and wildlife on their lands, to the extent consistent with 
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their missions and statutory authorities. The Corps is coordinating with the USFWS to mitigate the 
impacts to migratory bird habitats, including those that would occur in wetland habitats. 

Resource Conservation and Recovery Act (RCRA) of 1976, as amended 
42 U.S.C. § 6901, et seq. 
In compliance 
RCRA gives EPA the authority to control hazardous waste from the “cradle-to-grave.” This includes 
the generation, transportation, treatment, storage, and disposal of hazardous waste. This Act also 
sets forth a framework for the management of non-hazardous solid wastes. The 1986 amendments 
to RCRA enabled EPA to address environmental problems that could result from underground 
tanks storing petroleum and other hazardous substances. Any potentially hazardous materials used 
during construction activities would be handled in compliance with RCRA. Hazardous, toxic, and 
radiological wastes are discussed in Section 4.11 of the FR/EIS. 

Rivers and Harbors Act of 1899 
30 Statute 1151; 33 U.S.C. § 403 
Not applicable 
This law prohibits the unauthorized obstruction or alteration of any navigable water of the United 
States. This section provides that the construction of any structure in or over any navigable water of 
the United States, or the accomplishment of any other work affecting the course, location, 
condition, or physical capacity of such waters is unlawful unless the work has been recommended by 
the Chief of Engineers and authorized by the Secretary of the Army. The Secretary’s approval 
authority has since been delegated to the Chief of Engineers. No Section 10 permit is required for 
this project. 

Toxic Substances Control Act (TSCA) of 1976 
15 U.S.C. § 2601, et seq. 
In compliance 
This Act was enacted by Congress in 1976 to give EPA the ability to track the 75,000 industrial 
chemicals currently produced or imported into the United States. EPA repeatedly screens these 
chemicals and can require reporting or testing of those that may pose an environmental or human-
health hazard. EPA can ban the manufacture and import of those chemicals that pose an 
unreasonable risk. Also, EPA has mechanisms in place to track the thousands of new chemicals that 
industry develops each year with either unknown or dangerous characteristics. EPA then can control 
these chemicals as necessary to protect human health and the environment. TSCA supplements 
other federal statutes, including the Clean Air Act and the Toxic Release Inventory under 
Emergency Planning Community Right to Know Act (EPCRA). The relocation transformers would 
be conducted in compliance with TSCA. Hazardous, toxic, and radiological wastes are discussed in 
Section 4.11 of the FR/EIS. 

Watershed Protection and Flood Prevention Act of 1954, as amended 
Public Law 83-566; 16 U.S.C. § 1101, et seq. 
Not applicable 
Under this Act, the Natural Resources Conservation Service at the Department of Agriculture 
provides planning assistance and construction funding for projects constructed by local sponsors, 
often in the form of flood control districts. This Act authorizes the Secretary of Agriculture to 
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cooperate with states and other public agencies in works for flood prevention and soil conservation, 
as well as the conservation, development, utilization, and disposal of water. This act imposes no 
requirements on Corps Civil Works projects. 

Wild and Scenic Rivers Act of 1968, as amended 
16 U.S.C. §§ 1271-1287 
Not applicable 
This Act establishes a National Wild and Scenic Rivers System for the protection of rivers with 
important scenic, recreational, fish and wildlife, and other values. Rivers are classified as wild, scenic, 
or recreational. The Act designates specific rivers for inclusion in the System and prescribes the 
methods and standards by which additional rivers may be added. The Act contains procedures and 
limitations for control of lands in federally administered components of the System and for 
disposition of lands and minerals under federal ownership. Hunting and fishing are permitted in 
components of the System under applicable federal and state laws. The area in which the proposed 
activity would occur is not designated as a wild or scenic river, nor is it on the National Inventory of 
Rivers potentially eligible for inclusion. 

Executive Order No. 11988 of May 24, 1977: Floodplain Management 
In compliance 
Section 1 requires each agency to “provide leadership and…take action to reduce the risk of flood 
loss, to minimize the impact of floods on human safety, health and welfare, and to restore and 
preserve the natural and beneficial values served by floodplains in carrying out its responsibilities for 
(1) acquiring, managing, and disposing of Federal lands and facilities; (2) providing Federally 
undertaken, financed, or assisted construction and improvements; and (3) conducting Federal 
activities and programs affecting land use, including but not limited to water and related land 
resources planning, regulating, and licensing activities.” This project will not adversely affect the 
flood holding capacity or flood surface profiles of any stream. 

Executive Order No. 11990 of May 24, 1977: Protection of Wetlands 
In compliance 
This Executive Order requires federal agencies to “take action to minimize the destruction, loss, or 
degradation of wetlands, and to preserve and enhance the natural and beneficial values of wetlands 
in carrying out the agency’s responsibilities for (1) acquiring, managing, and disposing of Federal 
lands and facilities; and (2) providing Federally undertaken, financed, or assisted construction and 
improvements; and (3) conducting Federal activities and programs affecting land use, including but 
not limited to water and related land resources planning, regulating, and licensing activities…Each 
agency, to the extent permitted by law, shall avoid undertaking or providing assistance for new 
construction located in wetlands unless the head of the agency finds (1) that there is no practicable 
alternative to such construction, and (2) that the proposed action includes all practicable measures to 
minimize harm to wetlands, which may result from such use. In making this finding the head of the 
agency may take into account economic, environmental and other pertinent factors.  Each agency 
shall also provide opportunity for early public review of any plans or proposals for new construction 
in wetlands.” The Corps is cooperating with the USFWS to mitigate the wetland functions and 
values likely to be impacted by project development. 



Appendix S 

Final Chatfield Reservoir Storage Reallocation FR/EIS 
 S-9  July 2013 

Executive Order No. 12692 of June 9, 1995: Recreational Fisheries 
In compliance 
This Executive Order mandates that federal agencies, “to the extent permitted by law and where 
practicable, and in cooperation with States and Tribes, improve the quantity, function, sustainable 
productivity, and distribution of U.S. aquatic resources for increased recreational fishing 
opportunities by: (a) developing and encouraging partnerships between governments and the private 
sector to advance aquatic resource conservation and enhance recreational fishing opportunities; (b) 
identifying recreational fishing opportunities that are limited by water quality and habitat degradation 
and promoting restoration to support viable, healthy, and, where feasible, self-sustaining recreational 
fisheries; (c) fostering sound aquatic conservation and restoration endeavors to benefit recreational 
fisheries; (d) providing access to and promoting awareness of opportunities for public participation 
and enjoyment of U.S. recreational fishery resources; 

(e) supporting outreach programs designed to stimulate angler participation in the conservation and 
restoration of aquatic systems; (f) implementing laws under their purview in a manner that will 
conserve, restore, and enhance aquatic systems that support recreational fisheries; (g) establishing 
cost-share programs, under existing authorities, that match or exceed Federal funds with nonfederal 
contributions; (h) evaluating the effects of Federally funded, permitted, or authorized actions on 
aquatic systems and recreational fisheries and document those effects relative to the purpose of this 
order; and (i) assisting private landowners to conserve and enhance aquatic resources on their 
lands.” The reservoir is stocked with sport fish and forage fish by CDOW to enable a quality fishery 
to be maintained. The proposed project is not anticipated to impact recreational fisheries within the 
reservoir. 

Executive Order No. 12898 of February 11, 1994: Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income Populations 
In compliance 
This Executive Order directs federal agencies to “make…achieving environmental justice part of its 
mission” and to identify and address “…disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority and low-income 
populations.” The project does not disproportionately impact minority or low-income populations. 

Executive Order No. 13045 of April 23, 1997: Protection of Children from Environmental 
Health Risks and Safety Risks 
In compliance 
This Executive Order states that “to the extent permitted by law and appropriate, and consistent 
with the agency’s mission, each Federal agency: (a) shall make it a high priority to identify and assess 
environmental health risks and safety risks that may disproportionately affect children; and (b) shall 
ensure that its policies, programs, activities, and standards address disproportionate risks to children 
that result from environmental health risks or safety risks.” The proposed recreational facilities 
development will be designed, operated, and maintained in a manner that meets all applicable safety 
requirements and ensures the safety of all visitors, including children. Supervision by lifeguards in 
the swim beach area will be provided during daylight hours. 

Executive Order No. 13112 of February 3, 1999: Invasive Species 
In compliance 
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This Executive Order prevents “the introduction of invasive species and provide for their control 
and to minimize the economic, ecological, and human health impacts that invasive species cause.” 
This Executive Order directs federal agencies to not authorize, fund, or carry out actions that are 
likely to cause or promote the introduction or spread of invasive species. The project actions include 
measures to prevent the introduction and spread of invasive species. 

Executive Order No. 13186 of January 10, 2001: Responsibilities of Federal Agencies to 
Protect Migratory Birds 
In compliance 
This Executive Order “directs executive departments and agencies to take certain actions to further 
implement the [Migratory Bird Treaty] Act…Each Federal agency taking actions that have, or are 
likely to have, a measurable negative effect on migratory bird populations is directed to develop and 
implement, within 2 years, a Memorandum of Understanding (MOU) with the Fish and Wildlife 
Service (Service) that shall promote the conservation of migratory bird populations.” The Corps is 
coordinating with the USFWS to mitigate the impacts to migratory bird habitats and restore 
ecological values and avian functions to the extent possible within the Corps project proximity. 

Executive Order No. 13195 of January 18, 2001: Trails for America in the 21st Century 
In compliance 
This Executive Order requires Federal agencies, “to the extent permitted by law and where 
practicable—and in cooperation with Tribes, States, local governments, and interested citizen 
groups—protect, connect, promote, and assist trails of all types throughout the United States.” 
Paved and unpaved hiking and bicycle trails are sited throughout the Chatfield project and the total 
trail length will not be decreased by the proposed new recreational facilities. 

Executive Order No. 13352 of August 26, 2004: Facilitation of Cooperative Conservation 
In compliance 
This Executive Order requires that the secretaries of the Interior, Agriculture, Commerce, and 
Defense and the Administrator of the EPA shall “carry out the programs, projects, and activities of 
the agency that they respectively head that implement laws relating to the environment and natural 
resources in a manner that: (a) facilitates cooperative conservation; (b) takes appropriate account of 
and respects the interests of persons with ownership or other legally recognized interests in land and 
other natural resources; (c) properly accommodates local participation in Federal decision making; 
and (d) provides that the programs, projects, and activities are consistent with protecting public 
health and safety.” The project is in accordance with this Executive Order because its design, 
operation, and siting incorporates conservation aspects and safety requirements and has considered 
the needs of neighboring landowners and input from public involvement. 

Executive Order No. 13443 of August 20, 2007: Facilitation of Hunting Heritage and 
Wildlife Conservation 
In compliance 
This Executive Order requires federal agencies, consistent with each agency’s mission,  to “(a) 
evaluate the effect of agency actions on trends in hunting participation and, where appropriate to 
address declining trends, implement actions that expand and enhance hunting opportunities for the 
public; (b) Consider the economic and recreational values of hunting in agency actions, as 
appropriate; (c) Manage wildlife and wildlife habitats on public lands in a manner that expands and 
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enhances hunting opportunities, including through the use of hunting in wildlife management 
planning; (d) Work collaboratively with State governments to manage and conserve game species 
and their habitats in a manner that respects private property rights and State management authority 
over wildlife resources; (e) Establish short and long term goals, in cooperation with State and tribal 
governments, and consistent with agency missions, to foster healthy and productive populations of 
game species and appropriate opportunities for the public to hunt those species; (f) Ensure that 
agency plans and actions consider programs and recommendations of comprehensive planning 
efforts such as State Wildlife Action Plans, the North American Waterfowl Management Plan, and 
other range-wide management plans for big game and upland game birds; (g) Seek the advice of 
State and tribal fish and wildlife agencies, and, as appropriate, consult with the Sporting 
Conservation Council and other organizations, with respect to the foregoing Federal activities.” 
Although hunting is prohibited on project lands, the proposed activity does not adversely impact 
conservation measures to enhance habitat for game species such as waterfowl. 

Council on Environmental Quality (CEQ) Memorandum, August 10, 1980, Interagency 
Consultation to Avoid or Mitigate Adverse Effects on Rivers in the Nationwide Inventory 
Not applicable 
This memorandum states that each federal agency shall take care to avoid or mitigate adverse effects 
on rivers identified in the Nationwide Inventory. No portion of this project is listed on the 
Nationwide Rivers Inventory.
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ATTACHMENTS 

Attachment 1 Correspondence between EPA and Corps 

Attachment 2 Correspondence between SHPO, Jefferson County Planning and Zoning 
Commission, and Corps 

Attachment 3 Letter from National Park Service to Colorado State Parks regarding the Land and 
Water Conservation Fund program 

Attachment 4 Letters from the Corps to Native American tribes  
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Attachment 2















 
 
 June 30, 2005 
 TTDN-CHAT2/GEN-05-031(X) 
 
 
 
Ms. Lovella Kennedy 
Office of Archaeology and Historic Preservation 
1300 Broadway 
Denver, CO 80203 
 
Subject:  Chatfield Reservoir Storage Reallocation Project―Request for Data Search 
 
Dear Ms. Kennedy: 
 
I spoke with you on the phone earlier this morning regarding Tetra Tech’s request for archaeological, 
cultural, and all other prehistoric and historic data (e.g., surveys, inventory, etc.), along the South Platte 
River (300 feet from the edge of the river during normal flow periods on each side), from the Denver 
Gaging Station to the Adams/Weld county line. As requested, listed below are the townships, ranges, and 
sections heading from south to north.  A map is also attached. 
 

T3S, R68W, Sections 28 (start at the Denver Gaging Station), 27, 23, 22, 14, 12, 1 
 
T2S, R68W, Sections 36, 25 
 
T2S, R67W, Sections 30, 20, 19, 17, 16, 9, 8, 4, 3 
 
T1S, R67W, 35, 34, 26, 23, 14, 12, 11, 1 
 
T1S, R66W, 6 (stop at the Adams and Weld county lines) 

 
If you have any questions concerning this request, please contact me at (303) 980-3526 or via email 
(Shaun.Brooks@tteci.com).  Please send the information to my attention at the letterhead address.  Thank 
you for your assistance with this request. 
  
 Sincerely, 
 Tetra Tech EC, Inc. 
 
 
 

Shaun Brooks 
Environmental Planner 

 
 

 
SB:bl 
Enclosure 
cc: G. Drendel 
 Project File 
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Attachment 4 









































 

 

Appendix T 
National Economic Development (NED) 

Recreation Benefit Analysis 



METHODOLOGY AND RESULTS OF THE RECREATION BENEFIT ANALYSIS 
USING THE CORPS’ UNIT DAY VALUE METHODOLOGY TO DETERMINE 

THE EFFECT OF REALLOCATION OF STORAGE AT CHATFIELD RESERVOIR 
ON NED RECREATION BENEFITS AT CHATFIELD STATE PARK – FEB 2013 

 
Background.  The Chatfield Storage Reallocation Feasibility Report/EIS (FR/EIS) is 
assessing the feasibility of two storage reallocation alternatives at Chatfield Reservoir.  
Alternative 3, the Selected Plan, would reallocate 20,600 acre-feet of storage between the 
elevations of 5432 feet above mean sea level (msl) and 5444 ft msl, resulting in a 12-foot 
rise in pool elevation.  Alternative 4 would reallocate 7,700 acre-feet of storage between 
the elevations of 5432 feet msl and 5437 feet msl, resulting in a 5-foot rise in pool 
elevation.  Both these alternatives would result in water inundating recreation facilities at 
Chatfield State Park (SP).  Recreation modifications in-kind, with the same number/size 
of facilities that would be inundated, are needed to avoid a Section 6(f) conversion from 
outdoor recreation use.  Plans for these in-kind recreation modifications for Alternatives 
3 and 4 were prepared at the conceptual (master plan) level by EDAW under contract 
with Colorado State Parks.  These recreation modification plans are included in the 
FR/EIS as Appendix M and Appendix 5 of Appendix M, respectively.  Visitation at 
Chatfield SP for Fiscal Years (FY) 2005 through 2012 is shown in Table 1. 
 

Table 1.  Chatfield State Park Visitation Data, Fiscal Years 2005 through 2008 
 

Time Period Chatfield State Park Visits1 Chatfield SP Visitor Hours2 
FY 2005 (FY05) 1,643,436 7,834,232 (4.8 hrs/visit) 
FY 2006 (FY06) 1,402,887 6,663,814 (4.8 hrs/visit) 
FY 2007 (FY07) 1,655,972 7,926,991 (4.8 hrs/visit) 
FY 2008 (FY08) 1,671,378 8,921,403 (5.3 hrs/visit) 
FY 2009 (FY09) 1,684,763 7,568,213 (4.5 hrs/visit) 
FY 2010 (FY10) 1,663,878 7,347,825 (4.4 hrs/visit) 
FY 2011 (FY11) 1,493,675 not available 
FY 2012 (FY12) 1,614,002 not available 

Mean 1,603,749 7,710,413 (4.8 hrs/visit) 
FY07 % Compared to Mean 103 % 103 %  
Calendar Year 2007 (CY07) 1,664,148  
CY07% Compared to Mean 104 %  
1 Source: Chatfield State Park monthly visitation data. 
2 Source: Corps of Engineers visitation data; = annual visitor hours for Chatfield Project 
minus the sum of annual visitor hours for the Arboretum and South Platte Visitor Center.  
Data is from Corps’ Operations and Maintenance Business Information Link (OMBIL). 
 
Comparisons of calendar year 2007 visitation, which was used in this recreation benefit 
analysis, with the 8-year mean values show that calendar year 2007 (like FY 2007) was 
typical of the 8-year period. 
 



Rationale for Using the Unit Day Value (UDV) Method.  The conceptual plans prepared 
by EDAW do not address impacts to recreational enjoyment, which need to be disclosed 
in the FR/EIS.  Colorado State Parks desired that impacts on recreation enjoyment be 
quantified in dollars.  This can be done using the UDV method, which is detailed in 
Engineer Regulation (ER) 1105-2-100.  UDV analyses are ordinarily prepared for entire 
projects or recreation areas within a project, with a maximum of 750,000 annual visits.  
Although the annual visitation at Chatfield SP as a whole exceeds 750,000 (Table 1), use 
of either individual primary activities or individual recreation sites within Chatfield SP as 
the unit of analysis for assigning UDV point values would meet the criterion of a 
maximum of 750,000 annual visits.  Because Chatfield SP visitor counts are activity-
based, and because the effects of reallocation would be expected to differ among 
recreational activities, use of UDVs for individual activities (instead of recreation sites) 
was approved by the vertical team.  Vertical team approval of these modifications for the 
Chatfield UDV study, compared to the typical UDV methodology in ER 1105-2-100, 
involved discussions among Corps staff from the Omaha District, Northwestern Division 
(Portland, Oregon), Institute for Water Resources (Alexandria, Virginia), and 
Headquarters (HQUSACE; Washington, DC) for their input and concurrence.  
Headquarters determined that use of UDV was a suitable method for quantifying National 
Economic (NED) benefits/ losses for project recreation in the June 22, 2009 Alternative 
Formulation Briefing Project Guidance Memorandum, Item 20.c. 
 
Chatfield State Park Market Area.  Based on Design Memorandum PC-46, Master Plan, 
Chatfield Lake, Colorado, Updated January 2002, the Chatfield SP “market area” consists 
of Adams, Arapahoe, Denver, Douglas, and Jefferson counties, within which 92 percent 
of Chatfield visitors reside.  This market area includes two other Corps reservoirs (Bear 
Creek Lake in Lakewood, CO; and Cherry Creek Lake in Aurora, CO).  According to 
Colorado State Parks, the recreation demand meets or exceeds the supply of recreation 
facilities at Chatfield and Cherry Creek State Parks, especially on summer weekends. 
 
Chatfield State Park Primary Recreation Activities.  For each activity and month, the 
number of visits in 2007 that were spent participating primarily in that activity was 
estimated during 2008 by Chatfield SP staff, Corps Tri-Lakes staff, and Linda Perry, co-
owner of the Chatfield Marina.  The estimates of visitors participating in primary 
activities other than sightseeing were based on data such as trail user counts, vehicle and 
boat/trailer counts, average number of persons per vehicle, and average number of 
participants in scheduled group activities.  For each trail, Chatfield SP staff provided 
preliminary estimates of percent use by different types of users.  Table 2 displays the 
estimated primary trail visits.  Table 3 provides the visitors per month for each activity 
and trail at Chatfield SP.  These visitor estimates are subject to revision.  The totals and 
the sum of visitation entries may differ slightly due to rounding. 
  



Table 2.  Estimated Visits for Different Types of Primary Activities Using Trails 

Trail Hike, Jog 
or Walk 

Bicycling Horse 
Riding 

Dog  
Exercise 

Area 

Total 
Visitors 

Deer/Plum Creek Entrances 705 13,403 0 0 14,108 
C-470 East Trail 11,143 66,857 2,229 31,200 111,428 
C-470 West Trail 18,587 44,608 0 11,152 74,346 
Greenway (trail) 11,571 57,855 0 46,284 115,710 
Trailmark 33,212 14,234 0 0 47,445 
Water Board Road (trail) 8,003 6,860 8,003 0 22,867 
Other trail use not in counts 370 555 2,775 0 3,700 

Total  83,591 204,372 13,007 88,636 389,604 
 
The most popular primary recreational activity at Chatfield SP is trail bicycling, with 
204,372 primary participants in 2007.  Chatfield SP also had up to 721,102 sightseers 
(who do not participate in any other activities) in 2007; this is also less than the 
maximum 750,000 visitors allowed for UDV analyses as stipulated in ER 1105-2-100. 
 
Recreation Assessment Workshops for Assigning UDV Points.  Approximately 69 
members of the recreating public, in addition to two marina owners, four horse stable 
operators/wranglers, and the campground hosts were contacted to invite them to 
participate in one of the workshops at which information regarding the proposed 
recreation modifications would be presented, after which they would complete UDV 
assessments of recreation at Chatfield SP.  Only a few declined the invitation.  Invitees 
were contacted primarily because of their participation in one particular activity, but 
many volunteered to assign UDV points for additional activities that they participate in at 
Chatfield.  The goal was to obtain at least four or five UDV ratings for each activity, to 
achieve a robust statistical analysis.  To meet this goal for certain activities that would 
otherwise have had relatively low sample sizes, Chatfield SP and Corps’ Tri-Lakes staff 
knowledgeable about these activities volunteered to assign UDV points. 
 
Two recreation assessment workshops were held at the Corps’ Tri-Lakes Visitor Center 
at Chatfield on April 16, 2009, at 10:00 am and 2:00 pm.  These April 16 workshops 
were attended by the following persons assigning UDV points: 43 Chatfield SP 
recreationists, two marina owners, seven Chatfield SP staff, and two Corps’ Tri-Lakes 
staff.  Scott Sinn of EDAW presented slides showing the existing recreation areas at 
Chatfield that would be inundated by the two reallocation alternatives, and the concept 
plans for the recreation modifications that would be constructed for those areas under the 
two alternatives.  Adam Orens, the lead preparer of a study BBC Research & Consulting 
(BBC) conducted under a contract with Colorado State Parks, presented a few slides.  
This BBC study, “Chatfield Reservoir Reallocation Project Regional Economic 
Development and Other Social Effects Analyses,” analyzes impacts of reallocation on 
visitation to Chatfield SP and on the income of Colorado State Parks, Chatfield SP 
concessionaires, and local businesses and is included as Appendix U to the FR/EIS.  
Adam Orens also requested information from recreationists at the workshops that would 
provide input for the BBC study.  Elizabeth Peake, the Corps’ NEPA Coordinator, 



biologist, and recreation economist for the FR/EIS, presented six slides on Corps NED 
recreation benefits and the role of UDV points in the calculations of these benefits and 
losses.  She also provided instructions for assigning UDV points, defined various terms, 
identified various items the raters needed to consider in assigning UDV points, and 
helped attendees who needed clarifications or other assistance while they were assigning 
UDV points.  Attendees were able to refer to color printouts of the EDAW slides while 
they were assigning UDV points.  Assumptions used in assigning point values to the five 
criteria (accessibility, carrying capacity, environmental, recreation experience, and 
availability of opportunity) for the three alternatives and two time periods were based on: 
general instructions received from the Corps; the EDAW slides; responses by EDAW and 
Colorado State Parks staff to the attendees’ questions; and individual perspectives of the 
raters.  Because the concept plans were pre-decisional and needed to remain confidential, 
attendees were asked to hand in the slide show printout with the UDV forms when they 
left the workshop.  The forms provided for assessing General Recreation and Special 
Recreation are provided as Exhibits A and B, respectively. 
 
An additional presentation by Corps Tri-Lakes and Chatfield SP staff was made to 10 
Chatfield recreationists on April 23, 2009.  The attendees viewed the EDAW slides of the 
conceptual plans for recreation modifications, and Chatfield State Park Manager Keith 
Kahler provided additional information in response to their questions.  These individuals 
were emailed the UDV forms and instructions regarding items to consider when 
assigning UDV points, and nine of them provided their UDV points by email, facsimile, 
or over the phone to Elizabeth Peake.  A list of all persons who assigned UDV points and 
their organizational affiliations is provided as Exhibit C. 
 
Recreation Comments from the General Public.  Comments provided to the Corps that 
are relevant to existing recreation activities at Chatfield SP and potential effects of 
reallocation on these activities are compiled in Exhibit D.  They include comments made 
via: telephone during invitational calls and while providing UDV points by phone; email; 
facsimile; and written comments on the UDV forms during the April 16 workshop. 
 
Estimated Reductions in Visits to Chatfield State Park with Reallocation.  The Corps 
recreation benefit analysis uses data from the BBC study (Appendix U) regarding 
recreation participation at Chatfield SP and at substitute recreational sites in the region.  
The BBC study provided percentages of Chatfield SP visitors for different activities (or 
groups of activities) who would continue recreating at Chatfield SP, for the two 
reallocation alternatives, and for three time periods (the 2-year construction period, and 
1-5 years and 6-50 years post-construction).  For each activity, the BBC study estimated 
the percentage of those not continuing to recreate at Chatfield SP who would recreate at 
substitute sites instead.  Because the availability and desirability of substitute sites 
differed only by activity, the percentage of Chatfield SP visitor reductions using 
substitute sites varied by activity but not by alternative or time period.  The percentages 
provided in the BBC study are based on information gathered from recreationists at the 
April 16 workshop and professional judgment of BBC and Colorado State Parks staff, 
including their knowledge of the capacity, by activity, of nearby substitute sites to 
accommodate visitors who expected to use substitute sites instead of Chatfield SP. 



 
Tables 4 and 5 display the estimated visitation losses for the 5-foot and 12-foot 
reallocation alternatives, respectively.  For each recreational activity, Tables 4 and 5 
include: a) the 2007 annual visitation assumed for without-reallocation conditions; and b) 
with reallocation, the percentage of that visitation and number of visitors remaining at 
Chatfield SP and the percentage of the visitation reduction and number of visitors 
transferring to substitute sites during three time periods.  These time periods consist of: 1) 
during construction prior to reallocation; 2) during 1-5 years after implementation of 
reallocation; and 3) during 6-50 years after implementation of reallocation.  If Chatfield 
SP has 0 percent reduction in visits, no substitute sites need to be used. 
 
Tables 4 and 5 indicate that most of the post-construction impacts on Chatfield SP 
visitation would be expected to occur during the first 5 years after reallocation.  During 
this period, nearly half of the primary activities are expected to have the same number of 
participants at Chatfield SP as occurred pre-reallocation, and only six primary activities 
would be expected to have participation less than 85 percent of what occurred pre-
reallocation.  Training dogs for tracking and for search and rescue are projected to lose 
100 percent of visitation to Chatfield SP during construction (due to safety concerns) and 
after reallocation, based on a worst-case scenario (because Colorado State Parks is 
uncertain whether Chatfield SP open areas available after reallocation would meet users’ 
criteria for these specialized purposes).  Swimming and swim beach use are projected to 
lose 25 percent of visitation to Chatfield SP during years 1-5 after reallocation, but all 
these “lost” visitors would be accommodated at substitute sites in the region, and 100 
percent would be expected to return to Chatfield SP during years 6-50.  Visitation for 
group picnicking, non-group picnicking, and wildlife viewing/photography are projected 
to decline by over 42 percent at Chatfield SP during 1-5 years after reallocation, but at 
least half of the reduction in visitors for these three activities would be expected to use 
substitute sites.  Based on comments of recreationists in Exhibit D, these activities all 
involve riparian trees along the lakeshore, which provide shade for picnickers and habitat 
for wildlife that is viewed and photographed.  Most trees within the reallocated pool 
would be expected to die from inundation, and saplings that are planted (at a higher 
elevation) to take their place, as part of recreation modifications or the environmental 
mitigation plan, would require a number of years to mature.  During the period extending 
6 to 50 years after reallocation, visitation would be expected to rebound to 90 percent of 
pre-reallocation visitation for the two picnicking activities and increase somewhat to over 
63 percent of pre-reallocation visitation for wildlife viewing/photography, and over half 
the “lost” Chatfield SP visitors for these activities would be expected to use substitute 
sites. 
 
Sightseeing.  Sightseeing was not included as an activity for which UDV points were 
assigned because participants in this activity are anonymous.  Sightseers participate in no 
other recreational activities at Chatfield SP.  The number of primary sightseers in 2007 
was determined by subtracting the number of visitors in 2007 engaging in primary 
activities other than sightseeing (estimated by the process explained previously) from the 
total Chatfield SP visitors in 2007.  Chatfield SP staff estimated that approximately 4.5 
percent of the primary sightseeing visitation may consist of nearby residents with annual 



Colorado State Parks passes who commute to and from work through the SP so they can 
enjoy scenic views from their cars while driving through the SP, including views of the 
Front Range mountains unobstructed by buildings.  Enjoying aesthetic views while 
traveling by vehicle is a common, recognized form of outdoor recreation.  The reduction 
in sightseers was assumed to be the same as the average reduction in Chatfield SP visits 
for activities other than sightseeing.  Tables 4 and 5 display sightseeing visitation for the 
5-foot and 12-foot reallocation alternatives, respectively, for Chatfield SP and substitute 
sites during the different time periods.  Compared to visits in 2007, annual visits to 
Chatfield SP for sightseeing and for other activities are estimated to decrease by 14.1 to 
17.6 percent for the 5-foot and 12-foot alternatives, respectively, during construction; 8.0 
to 9.4 percent during the first 5 years after reallocation; and 3.3 to 4.1 percent during 
years 6-50 after reallocation.  Chatfield SP staff felt that the number of sightseers was 
overestimated, and OMBIL indicates that sightseers comprise only 29 percent, not 43.333 
percent (721,102/1,664,148), of total Chatfield SP visitors.  Therefore, sightseers’ annual 
recreation benefits for each time period and alternative were multiplied by 29/43.333.  
 
NED Recreation Benefit Calculation Methodology.  Changes in recreation benefits under 
reallocation for any given primary activity result from two components: 1) changes in the 
number of annual visits to Chatfield SP, discussed earlier in regard to picnicking and 
wildlife viewing/photography; and 2) changes in the UDV for that activity.  A worksheet 
was compiled for each of the 29 recreational activities (other than sightseeing) at 
Chatfield to calculate the annual recreation benefits for the following 10 scenarios: a) 
with no reallocation – years 1-10 and years 11-50; b) with 5-foot reallocation – during 
construction of recreation modifications and during years 1-5, 6-10, and 11-50 after 
reallocation; and c) with 12-foot reallocation – during construction and during years 1-5, 
6-10, and 11-50 after reallocation.  The UDV points assigned to each of the five criteria 
were added, and this sum was converted to FY 2013 dollars per day for that activity in 
accordance with Economic Guidance Memorandum (EGM) 13-03, Unit Day Values for 
Recreation, Fiscal Year 2013, dated February 13, 2013.  In EGM 13-03, which is 
included as Exhibit E, the UDVs for General Recreation ranged from $3.80 for 0 points 
to $11.39 for 100 points; the UDVs for General Fishing and Hunting ranged from $5.36 
for 0 points to $11.39 for 100 points; and the UDVs for Special Recreation ranged from 
$15.43 for 0 points to $45.09 for 100 points.  For each activity, the Excel Analysis 
ToolPak was used to calculate summary descriptive statistics for all the UDV dollar 
values of the three alternatives for years 1-10 and years 11-50.  Table 6 shows the UDV 
mean and standard deviation for each activity and scenario.  The UDV mean was used as 
the willingness to pay for the portion of the 2007 primary activity days for that activity 
remaining at Chatfield during years 1-10 and 11-50.  The UDV dollar value for 0 UDV 
points for General Recreation, $3.80 (EGM 13-03), was assumed as the sightseers’ 
willingness to pay for all scenarios. 
 
Willingness to pay of visitors transferring to substitute sites was assumed to be equal to 
the mean UDV minus half a standard deviation; this lower value is equivalent to the 
30.85th percentile.  This lower value is appropriate due to the visitor having to settle for a 
“second choice” site and perhaps having to pay additional travel costs, yet not so low that 
they would forego recreating.  During construction, however, it was assumed that almost 



all visitors who remained at Chatfield SP had the same willingness to pay as those whose 
visitation was transferred.  This lower value during construction (equal to the mean minus 
half a standard deviation of the UDV during years 1-10 without reallocation) is 
appropriate due to the noise, dust, views of heavy equipment, potential difficulty of 
access, and potential for having to use a less-preferred area/facility, yet it is high enough 
to be consistent with the relatively high percentage of visitors expected to continue to 
recreate at Chatfield SP during construction.  The two exceptions were visitors at Spring 
Gulch and the no-leash dog exercise/dog training area, both of which would be relatively 
isolated from these inconveniences during construction around Chatfield Reservoir. 
 
Table 6 displays the mean UDVs and (except during construction) the standard deviations 
for each activity, alternative, and time period.  For each primary activity, UDVs for the 5-
foot reallocation were generally intermediate between the without-reallocation and 12-
foot reallocation alternatives.  Activities in which UDVs for the 12-foot reallocation 
decreased more than $1.00 during years 1-10 and 11-50 compared to without reallocation 
are: interpretation and environmental education, down 28 and 25 percent, respectively; 
wildlife viewing/photography, down 34 and 30 percent, respectively; and horseback 
riding on social trails in riparian woodlands, down 22 and 20 percent, respectively.  
Based on comments in Exhibit D, a major factor for these decreases in UDVs may be loss 
of much of the mature riparian woody vegetation along the shores of Chatfield Lake and 
along the banks of the South Platte River and Plum Creek that flow into Chatfield Lake.  
Activities with UDVs decreasing more than $1.00 with the 12-foot reallocation only in 
years 1-10 are: equestrian trail use, down 10 percent; shore fishing in the reservoir, down 
12 percent; and search and rescue dog training, down 16 percent.  Decreased UDVs for 
equestrian trail use is mainly due to fewer mature trees along trails for the first 10 years 
after reallocation.  In the latter two activities, recreationists would need to make 
adjustments in finding and using new sites after reallocation.  Shore anglers would need 
to find new lakeshore access points that result in good fishing success at various different 
lake elevations, and search and rescue dog training would need to relocate to a different 
site because it currently occurs in an area of Plum Creek that will be inundated. 
 
Based on the mean minus half a standard deviation, the percent reduction in UDVs 
during the 2-year construction period ranged from 0 to 7.4 percent and averaged 3.8 
percent.  This reduction was applied to Chatfield SP visitors year-round in calculating 
reductions in annual recreation benefits during the construction period.  The relatively 
low reduction in UDVs during construction are consistent with: a) the high percentage of 
recreationists at the April 16 workshop who expected to continue using Chatfield SP 
rather than using substitute sites; and b) adoption by the Colorado Department of Natural 
Resources (which will be constructing the recreation modifications) of an innovative 
construction schedule designed to minimize impacts to visitors.  These innovations 
include off-season (September to May) construction schedules for the marina area and 
swim beach.  In addition, Chatfield SP has at least two of each other type of recreational 
facility needing modifications; for any site closed during the construction period, a 
Chatfield SP site offering similar recreation opportunities will remain open. 
 



Comparison of Annual Recreation Benefits among Alternatives.  Table 7 displays annual 
benefits for each activity under the aforementioned 10 scenarios.  Also displayed are 
present values of benefits for each alternative over the 50-year period of analysis, which 
would begin when reallocation is implemented after the recreation modifications are 
completed.  During the 2-year construction period, benefits were assumed to occur at the 
midpoint of each year, and interest of 3.75 percent was compounded annually using the 
Interest During Construction Calculator in IWR Planning Suite 2.0.6.0 (USACE certified 
September 2010).  The reduction in benefits, including interest, for each reallocation 
alternative (compared to without reallocation) during the 2-year construction period was 
subtracted from the present value of benefits for that alternative accumulated over 50 
years after reallocation. 
 
Data in Table 7 indicate that without reallocation, changes in annual benefits between 
years 1-10 and 11-50 were 2 percent or less (not significant) for most activities.  Changes 
in annual benefits in years 11-50 that exceeded 2 percent were all reductions: 3 percent 
for scuba diving; 3 percent for using the no-leash dog exercise area; 4 percent for dog 
tracking; 9 percent for horseback riding on non-official (social) trails; and 10 percent for 
equestrian trail use.  These decreases can all be explained by crowding, which 
participants in these activities expect to get worse in the future, as noted in a number of 
comments in Exhibit D.  Crowding at Chatfield SP may result more from an increase in 
the average length of a visit than from an increase in the number of visits.  The average 
number of hours spent per visit at Chatfield SP rose from 2.0 in 1997 (USACE, Natural 
Resource Management System data) to 4.8 hours in 2007 (Table 1). 
 
As shown in Table 7, at FY13 price levels the present value of NED recreation benefits 
foregone during the 2 years of construction of the recreation modifications prior to 
reallocation is $1,331,485 for the 5-foot reallocation and $1,505,332 for the 12-foot 
reallocation.  These NED benefits foregone are subtracted from the present value of 
recreation benefits over 50 years for the respective reallocation alternative.  Compared to 
nearly $232.4 million in NED recreation benefits over 50 years without reallocation, the 
5-foot reallocation shows a reduction in NED recreation benefits of nearly $13.2 million, 
and the 12-foot reallocation (the Selected Plan) shows a reduction in NED recreation 
benefits of approximately $15.6 million.  The updated cost of storage at January 2013 
(FY2013) price levels for Alternative 3 was calculated to be approximately $39.2 million, 
far greater than the NED recreation benefits foregone.  Therefore, the Cost of Storage to 
be paid by the water providers is to be based on the updated cost of storage rather than on 
the NED benefits foregone.  Because the dependable yield is so low and the storage cost 
is so much higher than the Corps’ national average cost, the ASA (CW) approved the 
special exemption which reduces the Cost of Storage amount to 41 percent of the 
calculated updated cost of storage (see Appendix O).  The reduced Cost of Storage based 
on the exemption is approximately $16.0 million, slightly more than the $15.6 million in 
NED benefits foregone.  Even if the NED benefits foregone were slightly higher than the 
updated cost of storage with exemption, they would not be used for the Cost of Storage 
because the method for determining user cost was based upon comparing NED benefits 
foregone against the updated cost of storage without the special ASA (CW) exemption. 
 



Economic Justification.  Table 7 indicates that the present value of recreation benefits 
over 50 years for the Selected Plan is $216,726,638.  The recreation benefits of the in-
kind recreation modifications, which include nearly all the facilities at Chatfield SP, 
closely approximate the recreation benefits at Chatfield SP over 50 years with 
reallocation and all recreation facilities.  This is because without recreation 
modifications, only minimal visitation would be expected at the few recreation facilities 
not inundated after reallocation; when these minimal recreation benefits are subtracted 
from those of the Selected Plan, the latter’s recreation benefits would be reduced by an 
insignificant amount.  The cost estimate for the recreation modifications for the Selected 
Plan at November 2009 price levels in Appendix 1, Cost Estimate Details, of Appendix M 
and an additional $1.6 million for tree removal costs were updated to October 2012 (FY 
2013) price levels using the Civil Works Construction Cost Index System (CWCCIS) 
index for recreation facilities.  Table 4 of updated Appendix O shows that the updated 
cost of the in-kind recreation modifications is $47,303,435; this includes construction, 
engineering and design, supervision and administration, and contingencies, but it does not 
include interest during construction (IDC).  Table 4 of updated Appendix O also shows 
that the IDC for the recreation modifications was calculated to be $1,954,590 over the 2 
years of recreation facility construction, at the FY13 Federal interest rate of 3.75 percent.  
Therefore, the total first cost (investment cost) of the in-kind recreation modifications is 
$49,258,025.  Colorado State Parks indicated that no additional OMRR&R costs would 
result from reallocation at Chatfield SP.  The annual cost of OMRR&R for the new 
recreation facilities is not expected to be greater than that expended for the existing 
recreation facilities, many of which are approximately 30 years old; therefore, Table 5 of 
updated Appendix O cites the additional OMRR&R costs for the recreation modifications 
as $0.  The benefit-cost ratio (BCR) for the recreation modifications is 4.40 based on the 
present value of recreation benefits and costs, both at FY 2013 price levels.  The costs 
would have to be over 4.4 times the current estimated cost to result in a BCR less than 1.0 
and have negative net annual benefits.  Therefore, it can be concluded that the recreation 
modifications are economically justified. 



TABLE 3.  CHATFIELD VISITORS' PRIMARY ACTIVITY DAYS, 2007
8/27/2009

Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07 2007

ADJUSTED VISITORS, SP MONTHLY REPORTS 46,366 56,241 79,866 121,059 204,522 287,158 286,531 196,403 164,460 91,798 72,776 56,957 1,664,137

SP TRAIL COUNTS:
Bike/Walk-in (Deer/Plum Ck Entrance Stations) 61 150 805 565 1,562 2,848 2,587 2,838 1,054 994 600 44 14,108
C-470 East Trail (Access to Dog Exercise Area) 1,934 3,934 2,230 2,742 8,101 11,614 41,582 16,102 9,254 5,816 4,029 4,090 111,428
C-470 West Trail 3,051 6,313 5,376 10,153 8,853 33,065 75 138 33 39 3,500 3,750 74,346
Greenway 4,171 3,114 6,713 7,761 10,299 10,874 31,329 6,000 15,699 4,000 10,000 5,750 115,710
Trailmark 5,449 5,393 1,203 1,373 2,158 18,807 1,846 1,644 2,545 1,881 800 4,346 47,445
Water Board Road 1,716 38 235 511 1,502 8,589 1,487 1,986 1,197 1,079 1,683 2,844 22,867
SUBTOTAL (Sum adjusted for rounding) 16,382 18,940 16,560 23,105 32,474 85,797 78,904 28,708 29,781 13,808 20,612 20,824 385,904
Other Trail Use - Chatfield (Not in Trail Counts) 218 200 222 216 436 432 444 436 440 218 212 226 3,700
TOTAL TRAIL USERS (Sum adjusted for rounding) 16,600 19,140 16,782 23,321 32,910 86,229 79,348 29,144 30,221 14,026 20,824 21,050 389,604

PRIMARY ACTIVITIES - VISITORS IN VEHICLES:
Scuba Diving 0 0 0 0 666 666 736 605 806 149 0 0 3,628
Boat Fishing 0 0 641 4,552 8,058 8,414 13,354 8,819 5,715 2,931 1,452 382 54,318
Ice Fishing at Reservoir 780 720 800 0 0 0 0 0 0 0 0 0 2,300
Shore Fishing at Reservoir 0 0 0 6,000 6,200 6,000 4,960 3,100 2,400 1,860 1,200 620 32,340
Shore Fishing at Gravel Ponds 0 0 0 0 436 479 497 473 502 110 0 0 2,497
Personal Interpretation 44 16 14 39 83 1,001 373 594 104 44 129 129 2,570
Non-Personal Interpretation 605 546 605 585 1,209 1,170 1,209 1,209 1,170 605 585 585 10,083
Environmental Education 0 0 56 39 238 386 45 76 92 54 129 129 1,244
Group Camping 0 0 108 900 3,168 3,132 3,960 1,359 2,736 684 0 0 16,047
Camping - Electrical 188 69 2,620 6,400 5,776 8,158 16,994 8,796 11,952 5,878 1,676 526 69,033
Camping - Basic 0 0 0 0 0 0 0 9,678 0 0 0 0 9,678
Canoeing and Kayaking at Gravel Ponds 0 0 0 0 72 90 72 72 90 18 0 0 414
Open Water Swimming at Gravel Ponds 0 0 0 0 3,200 3,350 3,200 3,200 3,350 0 0 0 16,300
Long-Distance Swim Training at Gravel Ponds 0 0 0 0 1,675 1,950 1,725 1,775 1,850 425 0 0 9,400
Primary Picnicking at Gravel Ponds 0 0 0 0 590 615 725 590 690 140 0 0 3,350
Water Dog Training at Gravel Ponds 0 0 0 0 40 50 40 40 50 10 0 0 230
Swim Beach Use 0 0 0 0 3,185 11,710 21,790 10,375 3,175 0 0 0 50,235
Other (Non-Fishing) Motorcraft Use 0 0 577 5,000 8,168 12,922 13,661 11,914 9,473 4,811 1,467 163 68,156
Non-Fishing Non-Motorcraft Use at Reservoir 0 0 93 1,538 5,045 10,335 10,839 9,078 4,100 2,277 178 62 43,545
Jet Skiing 0 0 36 576 2,649 8,370 8,352 7,860 1,674 216 84 39 29,856
Water Skiing 0 0 87 934 6,878 8,580 12,112 10,166 3,378 1,951 78 0 44,164
Hot-Air Ballooning 186 186 186 180 360 720 744 744 360 372 180 186 4,404
Flying Model Radio-Controlled Airplanes 620 560 1,240 1,200 1,550 1,800 2,170 2,170 1,800 1,240 600 620 15,570
Group Picnic - Marina Point 0 0 0 0 240 600 720 780 300 0 0 0 2,640
Group Picnic - Riverside 0 0 0 60 180 540 420 600 240 0 0 0 2,040
Group Picnic - Heronry Overlook 0 0 0 160 800 720 800 560 320 160 0 0 3,520
Group Picnic - Fox Run 0 0 0 40 200 440 520 320 200 80 0 0 1,800
Other (Non-Group) Primary Picnicking at Reservoir 155 140 155 300 620 600 620 620 600 155 150 155 4,270
Wildlife Viewing/Nature Observation/Photography 527 476 527 510 1,054 1,020 1,054 1,054 1,020 527 510 527 8,806
Dog Tracking 124 112 186 240 248 0 0 0 300 310 120 124 1,764
Search & Rescue Dog Training 0 0 0 0 0 0 0 0 0 0 100 0 100
Horseback Riding - Spring Gulch 0 0 110 747 798 176 140 220 154 134 69 0 2,548
Horseback Riding - Chatfield (Not in Trail Counts) 2,188 2,125 2,465 2,422 3,995 4,080 4,165 3,995 4,250 2,188 2,125 2,592 36,590
Sightseeing (Participating in No Other Activities) 24,349 32,151 52,578 65,316 104,231 102,855 81,186 66,417 71,388 50,443 41,120 29,068 721,102
TOTAL VISITORS IN VEHICLES: 29,766 37,101 63,084 97,738 171,612 200,929 207,183 167,259 134,239 77,772 51,952 35,907 1,274,542

TOTAL CHATFIELD STATE PARK VISITORS 46,366 56,241 79,866 121,059 204,522 287,158 286,531 196,403 164,460 91,798 72,776 56,957 1,664,137



TABLE 4. SIGHTSEERS AND OTHER VISITORS REMAINING AT CHATFIELD DURING CONSTRUCTION, AND DURING YEARS 1-5 & 6-50 AFTER 5-FT REALLOCATION

7/1/2010 2-YR CONSTRUCTION PERIOD YEARS 1 THROUGH 5 YEARS 6 THROUGH 50 
Chatfield % Reduct. Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at
SP Visits in Visits Visits Reduction Alternate in Visits, 5 yr Visits Reduction Alternate in Vistis after Visits Reduction Alternate 
Per Year Construction during at Alter- Sites in Incomplete during at Alternate Sites in Stabilization, during at Alternate Sites in

ACTIVITY in 2007 Period Construc. nate Site Const. Reallocation 5 yr period Site yrs 1-5 Yrs 1-5 Years 6-50 Years 6-50 Site yrs 6-50 Yrs 6-50
TRAIL USES:
Hiking / Jogging / Walking 83,591 17.50% 68,963 81.80% 11,966 11.10% 74,312 81.80% 7,590 6.40% 78,241 81.80% 4,376
Bicycling on Trail 204,372 28.30% 146,535 80.00% 46,270 10.90% 182,095 80.00% 17,822 8.20% 187,613 80.00% 13,407
Dog Exercise Area 88,636 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0
Equestrian Trail Use 13,007 4.90% 12,370 25.00% 159 2.60% 12,669 25.00% 85 2.60% 12,669 25.00% 85
Personal Interpretation 2,570 17.50% 2,120 81.80% 368 11.10% 2,285 81.80% 233 6.40% 2,406 81.80% 134
Non-Personal Interpretation 10,083 17.50% 8,318 81.80% 1,444 11.10% 8,964 81.80% 915 6.40% 9,438 81.80% 528
Environmental Education 1,244 17.50% 1,026 81.80% 178 11.10% 1,106 81.80% 113 6.40% 1,164 81.80% 65
Camping 94,758 15.00% 80,544 81.80% 11,627 7.50% 87,651 81.80% 5,814 0.00% 94,758 81.80% 0
GRAVEL POND USES:
Canoeing and Kayaking 414 1.80% 407 50.00% 4 0.00% 414 50.00% 0 0.00% 414 50.00% 0
Long-Distance Swim Training 9,400 1.80% 9,231 50.00% 85 0.00% 9,400 50.00% 0 0.00% 9,400 50.00% 0
Open Water Swim 16,300 1.80% 16,007 50.00% 147 0.00% 16,300 50.00% 0 0.00% 16,300 50.00% 0
Shore Fishing 2,497 1.80% 2,452 50.00% 23 0.00% 2,497 50.00% 0 0.00% 2,497 50.00% 0
Primary Picnicking (non-group) 3,350 1.80% 3,290 50.00% 30 0.00% 3,350 50.00% 0 0.00% 3,350 50.00% 0
Water Rescue Dog Training 230 1.80% 226 50.00% 2 0.00% 230 50.00% 0 0.00% 230 50.00% 0
Scuba diving 3,628 1.80% 3,563 50.00% 33 0.00% 3,628 50.00% 0 0.00% 3,628 50.00% 0
Swimming/Swim Beach 50,235 25.00% 37,676 100.00% 12,559 25.00% 37,676 100.00% 12,559 0.00% 50,235 100.00% 0
SURFACE WATER RECREATION:
Boat Fishing 54,318 3.70% 52,308 70.00% 1,407 3.50% 52,417 70.00% 1,331 0.00% 54,318 70.00% 0
Other Motorcraft Use 68,156 3.70% 65,634 70.00% 1,765 3.50% 65,771 70.00% 1,670 0.00% 68,156 70.00% 0
Other Non-Motorcraft Use 43,545 3.70% 41,934 70.00% 1,128 3.50% 42,021 70.00% 1,067 0.00% 43,545 70.00% 0
Jet Skiing 29,856 3.70% 28,751 70.00% 774 3.50% 28,811 70.00% 732 0.00% 29,856 70.00% 0
Water Skiing 44,164 3.70% 42,530 70.00% 1,144 3.50% 42,618 70.00% 1,082 0.00% 44,164 70.00% 0
FISHING:
Ice Fishing at Reservoir 2,300 11.00% 2,047 83.30% 211 0.00% 2,300 83.30% 0 0.00% 2,300 83.30% 0
Shore Fishing at Reservoir 32,340 11.00% 28,783 83.30% 2,963 0.00% 32,340 83.30% 0 0.00% 32,340 83.30% 0
Hot Air Ballooning 4,404 0.00% 4,404 33.30% 0 0.00% 4,404 33.30% 0 0.00% 4,404 33.30% 0
Flying Model Airplanes 15,570 7.50% 14,402 25.00% 292 0.00% 15,570 25.00% 0 0.00% 15,570 25.00% 0
Group Picnicking 10,000 50.00% 5,000 50.00% 2,500 50.00% 5,000 50.00% 2,500 10.00% 9,000 50.00% 500
Non-Group Primary Picnicking, Lake 4,270 50.00% 2,135 50.00% 1,068 50.00% 2,135 50.00% 1,068 10.00% 3,843 50.00% 214
Dog Tracking 1,764 100.00% 0 16.70% 295 100.00% 0 16.70% 295 100.00% 0 16.70% 295
Search and Rescue Dog Training 100 100.00% 0 16.70% 17 100.00% 0 16.70% 17 100.00% 0 16.70% 17
View Birds / Wildlife; Photography 8,806 59.30% 3,584 66.70% 3,483 42.70% 5,046 66.70% 2,508 36.70% 5,574 66.70% 2,156
EQUESTRIAN USE: 0 0
Horseback Riding - Spring Gulch 2,548 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0
Horseback Riding (not in trail counts) 36,590 4.90% 34,797 25.00% 448 2.60% 35,639 25.00% 238 2.60% 35,639 25.00% 238

SUBTOTAL, NON-SIGHTSEERS: 943,046 810,221 102,390 867,833 57,639 912,236 22,015
Sightseeing 721,102 619,537 78,293 663,590 44,074 697,543 16,834

TOTAL 1,664,148 14.08% 1,429,758 77.09% 180,683 7.98% 1,531,423 76.63% 101,713 3.27% 1,609,779 71.45% 38,849



TABLE 5. SIGHTSEERS AND OTHER VISITORS REMAINING AT CHATFIELD DURING CONSTRUCTION, AND DURING YEARS 1-5 & 6-50 AFTER 12-FT REALLOCATION

4/8/2010 2-YR CONSTRUCTION PERIOD YEARS 1 THROUGH 5 YEARS 6 THROUGH 50 
Chatfield % Reduct. Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at
SP Visits in Visits Visits Reduction Alternate in Visits, 5 yr Visits Reduction Alternate in Vistis after Visits Reduction Alternate 
Per Year Construction during at Alter- Sites in Incomplete during at Alternate Sites in Stabilization, during at Alternate Sites in

ACTIVITY in 2007 Period Construc. nate Site Const. Reallocation 5 yr period Site yrs 1-5 Yrs 1-5 Years 6-50 Years 6-50 Site yrs 6-50 Yrs 6-50
TRAIL USES:
Hiking / Jogging / Walking 83,591 23.30% 64,114 81.80% 15,932 14.80% 71,220 81.80% 10,119 8.50% 76,486 81.80% 5,812
Bicycling on Trail 204,372 37.70% 127,324 80.00% 61,638 14.50% 174,738 80.00% 23,707 10.90% 182,095 80.00% 17,822
Dog Exercise Area 88,636 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0
Equestrian Trail Use 13,007 6.50% 12,162 25.00% 211 3.50% 12,552 25.00% 114 3.50% 12,552 25.00% 114
Personal Interpretation 2,570 23.30% 1,971 81.80% 490 14.80% 2,190 81.80% 311 8.50% 2,352 81.80% 178
Non-Personal Interpretation 10,083 23.30% 7,734 81.80% 1,921 14.80% 8,591 81.80% 1,220 8.50% 9,226 81.80% 701
Environmental Education 1,244 23.30% 954 81.80% 237 14.80% 1,060 81.80% 151 8.50% 1,138 81.80% 87
Camping 94,758 20.00% 75,806 81.80% 15,503 10.00% 85,282 81.80% 7,751 0.00% 94,758 81.80% 0
GRAVEL POND USES:
Canoeing and Kayaking 414 3.70% 399 50.00% 8 0.00% 414 50.00% 0 0.00% 414 50.00% 0
Long-Distance Swim Training 9,400 3.70% 9,052 50.00% 174 0.00% 9,400 50.00% 0 0.00% 9,400 50.00% 0
Open Water Swim 16,300 3.70% 15,697 50.00% 302 0.00% 16,300 50.00% 0 0.00% 16,300 50.00% 0
Shore Fishing 2,497 3.70% 2,405 50.00% 46 0.00% 2,497 50.00% 0 0.00% 2,497 50.00% 0
Primary Picnicking (non-group) 3,350 3.70% 3,226 50.00% 62 0.00% 3,350 50.00% 0 0.00% 3,350 50.00% 0
Water Rescue Dog Training 230 3.70% 221 50.00% 5 0.00% 230 50.00% 0 0.00% 230 50.00% 0
Scuba diving 3,628 3.70% 3,494 50.00% 67 0.00% 3,628 50.00% 0 0.00% 3,628 50.00% 0
Swimming/Swim Beach 50,235 25.00% 37,676 100.00% 12,559 25.00% 37,676 100.00% 12,559 0.00% 50,235 100.00% 0
SURFACE WATER RECREATION:
Boat Fishing 54,318 3.70% 52,308 70.00% 1,407 3.50% 52,417 70.00% 1,331 0.00% 54,318 70.00% 0
Other Motorcraft Use 68,156 3.70% 65,634 70.00% 1,765 3.50% 65,771 70.00% 1,670 0.00% 68,156 70.00% 0
Other Non-Motorcraft Use 43,545 3.70% 41,934 70.00% 1,128 3.50% 42,021 70.00% 1,067 0.00% 43,545 70.00% 0
Jet Skiing 29,856 3.70% 28,751 70.00% 774 3.50% 28,811 70.00% 732 0.00% 29,856 70.00% 0
Water Skiing 44,164 3.70% 42,530 70.00% 1,144 3.50% 42,618 70.00% 1,082 0.00% 44,164 70.00% 0
FISHING:
Ice Fishing at Reservoir 2,300 11.00% 2,047 83.30% 211 0.00% 2,300 83.30% 0 0.00% 2,300 83.30% 0
Shore Fishing at Reservoir 32,340 11.00% 28,783 83.30% 2,963 0.00% 32,340 83.30% 0 0.00% 32,340 83.30% 0
Hot Air Ballooning 4,404 35.70% 2,832 33.30% 523 0.00% 4,404 33.30% 0 0.00% 4,404 33.30% 0
Flying Model Airplanes 15,570 10.00% 14,013 25.00% 389 0.00% 15,570 25.00% 0 0.00% 15,570 25.00% 0
Group Picnicking 10,000 50.00% 5,000 50.00% 2,500 50.00% 5,000 50.00% 2,500 10.00% 9,000 50.00% 500
Non-Group Primary Picnicking, Lake 4,270 50.00% 2,135 50.00% 1,068 50.00% 2,135 50.00% 1,068 10.00% 3,843 50.00% 214
Dog Tracking 1,764 100.00% 0 16.70% 295 100.00% 0 16.70% 295 100.00% 0 16.70% 295
Search and Rescue Dog Training 100 100.00% 0 16.70% 17 100.00% 0 16.70% 17 100.00% 0 16.70% 17
View Birds / Wildlife; Photography 8,806 59.30% 3,584 66.70% 3,483 42.70% 5,046 66.70% 2,508 36.70% 5,574 66.70% 2,156
EQUESTRIAN USE: 0 0
Horseback Riding - Spring Gulch 2,548 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0
Horseback Riding (not in trail counts) 36,590 6.50% 34,212 25.00% 595 3.50% 35,309 25.00% 320 3.50% 35,309 25.00% 320

SUBTOTAL, NON-SIGHTSEERS: 943,046 777,182 127,417 854,054 68,522 904,224 28,216
Sightseeing 721,102 594,274 97,430 653,054 52,395 691,417 21,575

TOTAL 1,664,148 17.59% 1,371,456 76.82% 224,847 9.44% 1,507,108 77.00% 120,917 4.12% 1,595,641 72.68% 49,791



TABLE 6.  UNIT DAY VALUES AT CHATFIELD STATE PARK AND SUBSTITUTE SITES DURING CONSTRUCTION, YEARS 1-10, & 11-50 AFTER REALLOCATION

CONSTRUCTION WITHOUT  REALLOCATION WITH 5-FOOT  REALLOCATION WITH 12-FOOT  REALLOCATION

1/31/2013 UDV Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard
for 2-Yr UDV, Deviation UDV, Deviation UDV, Deviation UDV, Deviation UDV, Deviation UDV, Deviation
Const. FY13$, of FY13$, of FY13$, of FY13$, of FY13$, of FY13$, of
Period, Years UDVs Years UDVs Years UDVs Years UDVs Years UDVs Years UDVs

ACTIVITY FY13$ 1-10 Yrs 1-10 11-50 Yrs 11-50 1-10 Yrs 1-10 11-50 Yrs 11-50 1-10 Yrs 1-10 11-50 Yrs 11-50
SPECIAL RECREATION - Scuba Diving $20.33 $20.84 $1.02 $20.26 $1.10 $20.20 $0.90 $19.84 $0.56 $20.41 $1.84 $20.25 $1.88

GENERAL FISHING AND HUNTING:
Boat Fishing $9.62 $9.91 $0.58 $9.94 $0.64 $9.65 $0.42 $9.59 $0.63 $9.50 $0.38 $9.47 $0.50
Ice Fishing at Reservoir $8.74 $9.04 $0.61 $8.94 $0.72 $8.92 $0.74 $9.04 $0.61 $8.78 $0.52 $9.18 $0.54
Shore Fishing at Reservoir $9.12 $9.52 $0.81 $9.58 $0.81 $8.62 $0.50 $9.03 $0.20 $8.42 $0.68 $8.95 $0.64
Shore Fishing at Gravel Ponds $8.58 $9.00 $0.84 $8.83 $0.62 $8.54 $0.89 $8.59 $0.59 $8.39 $0.99 $8.75 $0.65

GENERAL RECREATION:
Hiking / Jogging / Walking $9.12 $9.70 $1.17 $9.49 $1.15 $9.00 $0.72 $8.82 $0.80 $8.88 $0.78 $8.83 $0.78
Bicycling on Trail $8.07 $8.33 $0.53 $8.45 $0.42 $8.22 $0.40 $8.35 $0.37 $8.15 $0.35 $8.37 $0.42
Dog Exercise Area $8.82 $9.26 $0.89 $9.01 $0.82 $8.78 $0.44 $8.63 $0.40 $8.83 $0.39 $8.79 $0.62
Equestrian Trail Use $9.49 $9.93 $0.88 $8.94 $1.03 $9.16 $0.78 $8.23 $0.80 $8.92 $0.76 $8.15 $0.86
Interpretation and Environmental Education $9.06 $9.50 $0.88 $9.55 $0.85 $7.35 $0.65 $7.78 $0.45 $6.84 $0.88 $7.15 $0.80
Camping $8.69 $9.19 $1.01 $9.18 $1.01 $8.67 $0.44 $8.69 $0.48 $8.68 $0.59 $8.64 $0.58
Canoeing and Kayaking at Gravel Ponds $7.53 $8.13 $1.20 $8.09 $1.16 $7.87 $1.24 $8.19 $0.87 $7.35 $0.93 $7.71 $0.66
Open Water / Long-Distance Swimming $8.02 $8.40 $0.76 $8.42 $0.76 $8.26 $0.66 $8.39 $0.73 $8.34 $0.71 $8.38 $0.75
Primary Picnicking at Gravel Ponds $6.73 $7.09 $0.72 $7.16 $0.82 $6.58 $0.44 $6.69 $0.58 $6.57 $1.00 $7.15 $1.25
Water Rescue Dog Training $8.83 $9.06 $0.46 $8.91 $0.58 $8.83 $0.07 $8.71 $0.17 $8.68 $0.27 $8.61 $0.55
Swimming, Other Swim Beach Uses $8.49 $8.92 $0.86 $9.06 $0.71 $8.10 $0.75 $8.45 $0.52 $7.88 $0.81 $8.28 $0.59
Non-Fishing Motorcraft Use $8.56 $8.91 $0.71 $8.84 $0.71 $8.73 $0.59 $8.58 $0.83 $8.60 $0.49 $8.50 $0.67
Non-Motorcraft Use at Reservoir $8.76 $9.22 $0.92 $9.19 $1.10 $8.62 $0.69 $8.59 $0.95 $8.44 $0.72 $8.44 $0.90
Jet Skiing $8.30 $8.62 $0.64 $8.60 $0.84 $8.27 $0.79 $8.49 $0.67 $8.08 $0.66 $8.37 $0.73
Water Skiing and Tube Towing $8.53 $8.72 $0.38 $8.58 $0.43 $8.40 $0.43 $8.18 $0.55 $8.38 $0.55 $8.23 $0.68
Hot Air Ballooning $8.53 $9.12 $1.19 $9.06 $1.18 $8.64 $0.57 $8.72 $0.35 $9.05 $0.64 $9.16 $1.00
Flying Model Radio-Controlled Airplanes $9.38 $9.56 $0.36 $9.55 $0.38 $9.48 $0.42 $9.54 $0.39 $9.41 $0.51 $9.53 $0.41
Group Picnicking $8.30 $8.52 $0.45 $8.50 $0.54 $8.05 $0.71 $8.01 $0.86 $8.08 $0.50 $8.30 $0.57
Non-Group Primary Picnicking at Reservoir $8.03 $8.40 $0.75 $8.39 $0.74 $7.67 $0.43 $7.99 $0.61 $7.38 $0.37 $7.96 $0.79
Dog Tracking $8.86 $9.12 $0.52 $8.78 $0.34 $8.40 $0.22 $8.17 $0.32 $8.29 $0.12 $8.13 $0.32
Search and Rescue Dog Training $9.24 $9.29 $0.11 $9.07 $0.21 $8.39 $0.25 $8.79 $0.40 $7.83 $0.74 $8.68 $0.76
View Wildlife, Nature Obs., Photography $9.57 $9.96 $0.78 $9.78 $0.79 $7.47 $0.62 $7.75 $0.41 $6.53 $0.75 $6.82 $0.67
Horseback Riding - Spring Gulch $8.45 $8.68 $0.47 $8.65 $0.45 $8.57 $0.37 $8.65 $0.45 $8.50 $0.31 $8.60 $0.44
Horseback Riding (not in trail counts) $9.18 $9.66 $0.97 $8.83 $1.05 $8.28 $0.77 $7.90 $0.40 $7.55 $1.11 $7.10 $0.93
Sightseeing (no other activities) $3.80 $3.80 $0.00 $3.80 $0.00 $3.80 $0.00 $3.80 $0.00 $3.80 $0.00 $3.80 $0.00



TABLE 7. CHATFIELD STATE PARK RECREATION BENEFITS WITHOUT REALLOCATION AND WITH TWO REALLOCATION ALTERNATIVES

2/6/2013 2-YR CONSTRUCTION  WITHOUT REALLOCATION  WITH 5-FOOT REALLOCATION  WITH 12-FOOT  REALLOCATION
Annual Annual Annual Annual Annual Annual Annual Annual Annual Annual
Benefits Benefits Benefits Benefits Benefits Benefits Benefits Benefits Benefits Benefits

Visits (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not
Per Year rounded) rounded) rounded) rounded) rounded) rounded) rounded) rounded) rounded) rounded)

ACTIVITY in 2007 5-ft Realloc. 12-ft Realloc. Yrs 1-10 Yrs 11-50 Yrs 1-5 Yrs 6-10 Yrs 11-50 Yrs 1-5 Yrs 6-10 Yrs 11-50
SPECIAL RECREATION - Scuba Diving 3,628 73,090 72,389 75,601 73,497 73,298 73,298 71,992 74,035 74,035 73,449

GENERAL FISHING AND HUNTING:
Boat Fishing 54,318 516,559 516,559 538,201 539,649 518,298 524,078 520,910 510,079 515,749 514,482
Ice Fishing at Reservoir 2,300 19,716 19,716 20,783 20,553 20,521 20,521 20,783 20,194 20,194 21,109
Shore Fishing at Reservoir 32,340 289,233 289,233 307,812 309,688 278,835 278,835 292,030 272,367 272,367 289,378
Shore Fishing at Gravel Ponds 2,497 21,239 21,035 22,478 22,049 21,329 21,329 21,444 20,960 20,960 21,844

TOTAL FISHING 91,455 846,747 846,543 889,274 891,939 838,983 844,763 855,167 823,600 829,270 846,813
GENERAL RECREATION:

Hiking / Jogging / Walking 83,591 737,871 729,826 811,111 793,279 734,373 741,972 726,651 718,616 728,812 724,295
Bicycling on Trail 204,372 1,555,297 1,524,303 1,702,711 1,726,943 1,639,197 1,649,144 1,675,740 1,613,238 1,626,246 1,666,665
Dog Exercise Area 88,636 820,917 820,917 820,917 798,906 778,520 778,520 764,781 762,656 782,656 779,258
Equestrian Trail Use 13,007 118,864 117,383 129,094 116,218 116,767 116,767 104,926 112,870 112,870 103,175
Interpretation and Environmental Education 13,897 121,827 120,499 131,952 132,647 99,633 100,681 106,731 91,757 93,161 97,406
Camping 94,758 800,803 793,311 871,142 869,721 808,890 821,394 823,289 805,559 822,815 819,025
Canoeing and Kayaking at Gravel Ponds 414 3,088 3,059 3,364 3,348 3,258 3,258 3,390 3,042 3,042 3,192
Open Water / Long-Distance Swimming 25,700 204,318 202,359 215,983 216,343 212,282 212,282 215,572 214,338 214,338 215,315
Primary Picnicking at Gravel Ponds 3,350 22,351 22,137 23,765 23,986 22,043 22,043 22,425 22,016 22,016 23,939
Water Rescue Dog Training 230 2,011 1,992 2,083 2,048 2,030 2,030 2,003 1,996 1,996 1,980
Swimming, Other Swim Beach Uses 50,235 426,579 426,579 448,096 455,129 402,186 406,904 424,687 390,836 395,952 416,147
Non-Fishing Motorcraft Use 68,156 576,814 576,814 607,406 602,158 588,149 594,888 584,665 579,577 588,142 579,212
Non-Motorcraft Use at Reservoir 43,545 377,005 377,005 401,340 400,106 370,974 375,285 373,834 363,423 367,665 367,665
Jet Skiing 29,856 245,123 245,123 257,418 256,762 244,147 247,029 253,537 238,521 241,296 249,954
Water Skiing and Tube Towing 44,164 372,533 372,533 385,110 378,839 366,763 370,889 361,262 365,913 370,094 363,470
Hot Air Ballooning 4,404 37,555 28,613 40,173 39,918 38,033 38,033 38,420 39,839 39,839 40,358
Flying Model Radio-Controlled Airplanes 15,570 137,800 135,061 148,818 148,662 147,635 147,635 148,507 146,576 146,576 148,351
Group Picnicking 10,000 62,212 62,212 85,200 84,980 59,485 76,297 75,841 60,002 76,672 78,687
Non-Group Primary Picnicking at Reservoir 4,270 25,702 25,702 35,861 35,811 24,320 31,048 32,326 23,425 29,884 32,213
Dog Tracking 1,764 2,611 2,611 16,094 15,491 2,442 2,442 2,359 2,425 2,425 2,349
Search and Rescue Dog Training 100 154 154 929 907 138 138 143 125 125 139
View Wildlife, Nature Obs., Photography 8,806 67,619 67,619 87,678 86,152 55,674 57,098 59,433 48,399 49,681 51,960
Horseback Riding - Spring Gulch 2,548 22,117 22,117 22,117 22,032 21,828 21,828 22,032 21,650 21,650 21,913
Horseback Riding (not in trail counts) 36,590 323,228 319,201 353,276 323,029 297,027 297,027 283,377 268,766 268,766 252,643

SUBTOTAL, GENERAL RECREATION 847,963 7,064,399 6,997,130 7,601,638 7,533,415 7,035,794 7,114,632 7,105,931 6,895,565 7,006,719 7,039,311
Sightseeing (no activity; some commuters) 721,102 1,774,706 1,759,127 1,833,891 1,833,891 1,799,716 1,816,788 1,816,788 1,794,083 1,813,266 1,813,266

TOTAL GENERAL RECREATION 1,569,065 8,839,105 8,756,257 9,435,529 9,367,306 8,835,510 8,931,420 8,922,719 8,689,648 8,819,985 8,852,577

TOTAL, ALL RECREATION ACTIVITIES 1,664,148 9,758,942 9,675,189 10,400,404 10,332,742 9,747,791 9,849,481 9,849,878 9,587,283 9,723,290 9,772,839

PV 2 Yrs' Rec Benefits, 3.75% Interest/Yr: 20,256,666 20,082,819 21,588,151
PV of Rec Benefit Lost during Construction: (5-ft raise): 1,331,485 1,505,332 (12-ft raise)

Present Value of Rec Benefits, Yrs 1-10: 85,416,335
Present Value of Rec Benefits, Yrs 1-5: 43,701,881 42,982,281

Present Value of Rec Benefits, Yrs 6-10: 36,733,978 36,263,344
Present Value of Rec Benefits, Yrs 11-50: 146,949,118 140,081,975 138,986,345

Present Value of Rec Benefits, Yrs 1-50: 232,365,453 220,517,834 218,231,970
PV of Rec Benefits, w/ Construction Loss: 232,365,453 219,186,349 216,726,638
PV of NED Rec Benefit Losses for 50 Yrs: $0 $13,179,104 $15,638,815
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Name ____________________________________________Affiliation ______________________________________

Activity Rated ___________________ Phone (_____)___________________ Email ________________________

Table 1: Guidelines for Assigning Points for General Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08

CRITERIA   JUDGMENT  FACTORS:

ACCESSIBILITY 
Total Points:  18

Limited access by 
any means to site 

or within site

Fair access, poor 
quality roads to 

site; limited access 
within site

Fair access, fair 
road to site; fair 

access, good roads 
within site

Good access, 
good roads to 

site; fair access, 
good roads within 

site

Good access, high 
standard road to 
site; good access 

within site

Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

CARRYING 
CAPACITY*        

Total Points:  14

Minimum facility 
for development 
for public health 

and safety

Basic facility to 
conduct       

activity(ies)

Adequate facilities 
to conduct without 
deterioration of the 
resource or activity 

experience

Optimum facilities 
to conduct activity 

at site potential

Ultimate facilities 
to achieve intent of 

selected 
alternative

Point Value: (0-2 points) (3-5 points) (6-8 points) (9-11 points) (12-14 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

  * Value should be adjusted for overuse.

ENVIRONMENTAL           
Total Points:  20

Low esthetic 
factors** that 

significantly lower 
quality***

Average esthetic 
quality; factors 
exist that lower 
quality to minor 

degree

Above average 
esthetic quality; any 
limiting factors can 

be reasonably 
rectified

High esthetic 
quality; no factors 

exist that lower 
quality

Outstanding 
esthetic quality; no 
factors exist that 

lower quality

Point Value: (0-2 points) (3-6 points) (7-10 points) (11-15 points) (16-20 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

 **  Major esthetic qualities to be considered include geology and topography, water, and vegetation.
***  Factors to be considered to lowering quality include air and water pollution, pests, poor climate, and
       unsightly adjacent areas.

RECREATION ANALYSIS — CHATFIELD STORAGE REALLOCATION FEASIBILITY REPORT / EIS
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Activity Rated __________________ Have you participated? _______ Name

Table 1: Guidelines for Assigning Points for General Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08

CRITERIA   JUDGMENT  FACTORS:

RECREATION 
EXPERIENCE* 
Total Points:  30

Two general 
activities**

Several general 
activities

Several general 
activities; one high 

quality value 
activity***

Several general 
activities; more 
than one high 
quality value 

activity

Numerous high 
quality value 

activities; some 
general activities

Point Value: (0-4 points) (5-10 points) (11-16 points) (17-23 points) (24-30 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

  * Value for water-oriented activities should be adjusted if significant seasonal water level changes occur.
 ** General activities include those that are common to the region and that are usually of normal quality.  This
       includes picnicking, camping, hiking, riding, cycling, and fishing and hunting of normal quality.
*** High quality value activities include those that are not common to the region and/or Nation, and that are usually
       of high quality.

AVAILABILITY OF 
OPPORTUNITY**** 

Total Points:  18

Several within 1 
hr. travel time; a 

few within 30 
min. travel time

Several within 1 
hr. travel time; 
none within 30 
min. travel time

One or two within 1 
hr. travel time; none 
within 45 min. travel 

time

None within 1 hr. 
travel time

None within 2 hr. 
travel time

Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

**** Likelihood of success at fishing and hunting.

OPTIONAL:  PLEASE PROVIDE ANY COMMENTS BELOW; ADDITIONAL SHEETS ARE ALSO AVAILABLE.
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Name ____________________________________________Affiliation ______________________________________

Activity Rated   SCUBA  DIVING Phone (_____)___________________ Email ________________________

Table 2: Guidelines for Assigning Points for Special Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08

CRITERIA   JUDGMENT  FACTORS:

ACCESSIBILITY 
Total Points:  18

Limited access by 
any means to site 

or within site

Fair access, poor 
quality roads to 

site; limited access 
within site

Fair access, fair 
road to site; fair 

access, good roads 
within site

Good access, 
good roads to 

site; fair access, 
good roads within 

site

Good access, high 
standard road to 
site; good access 

within site

Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

CARRYING 
CAPACITY*        

Total Points:  14

Minimum facility 
for development 
for public health 

and safety

Basic facility to 
conduct       

activity(ies)

Adequate facilities 
to conduct without 
deterioration of the 
resource or activity 

experience

Optimum facilities 
to conduct activity 

at site potential

Ultimate facilities 
to achieve intent of 

selected 
alternative

Point Value: (0-2 points) (3-5 points) (6-8 points) (9-11 points) (12-14 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

  * Value should be adjusted for overuse.

ENVIRONMENTAL           
Total Points:  20

Low esthetic 
factors** that 

significantly lower 
quality***

Average esthetic 
quality; factors 
exist that lower 
quality to minor 

degree

Above average 
esthetic quality; any 
limiting factors can 

be reasonably 
rectified

High esthetic 
quality; no factors 

exist that lower 
quality

Outstanding 
esthetic quality; no 
factors exist that 

lower quality

Point Value: (0-2 points) (3-6 points) (7-10 points) (11-15 points) (16-20 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

 **  Major esthetic qualities to be considered include geology and topography, water, and vegetation.
***  Factors to be considered to lowering quality include air and water pollution, pests, poor climate, and
       unsightly adjacent areas.

RECREATION ANALYSIS — CHATFIELD STORAGE REALLOCATION FEASIBILITY REPORT / EIS
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Activity Rated  SCUBA  DIVING Have you participated? _______ Name

Table 2: Guidelines for Assigning Points for Special Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08

CRITERIA   JUDGMENT  FACTORS:

RECREATION 
EXPERIENCE  

Total Points:  30

Heavy use or 
frequent 

crowding or other 
interference with 

use

Moderate use, 
other users 

evident and likely 
to interfere with 

use

Moderate use, some 
evidence of other 

users and occasional 
interference with use 

due to crowding

Usually little 
evidence of other 

users, rarely if 
ever crowded

Very low evidence 
of other users, 
never crowded

Point Value: (0-4 points) (5-10 points) (11-16 points) (17-23 points) (24-30 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

AVAILABILITY OF 
OPPORTUNITY* 
Total Points:  18

Several within 1 
hr. travel time; a 

few within 30 
min. travel time

Several within 1 
hr. travel time; 
none within 30 
min. travel time

One or two within 1 
hr. travel time; none 
within 45 min. travel 

time

None within 1 hr. 
travel time

None within 2 hr. 
travel time

Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)

POINTS:     Without Reallocation     With Reallocation  (5' Pool Raise)  With Reallocation  (12' Pool Raise) 
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term

(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)

* Likelihood of success at fishing and hunting.

OPTIONAL:  PLEASE PROVIDE ANY COMMENTS BELOW; ADDITIONAL SHEETS ARE ALSO AVAILABLE.



EXHIBIT C 
 

PERSONS ASSIGNING UNIT DAY VALUE POINTS 
FOR RECREATION ACTIVITIES AT CHATFIELD STATE PARK (SP) 

UNDER 3 ALTERNATIVES AND 2 TIME PERIODS 
 
 
PERSONS WHO RECREATE AT CHATFIELD SP AND THEIR AFFILIATIONS: 
Marcia Anziano – Colorado Masters Swimming Association 
Michael Anziano – Dog owner who uses No-Leash Dog Exercise Area at Chatfield SP 
Verle Beucke – Dog owner who uses No-Leash Dog Exercise Area at Chatfield SP 
Ann Bonnell – Audubon Society of Greater Denver; Sierra Club (South Platte group); 

Volunteers at Audubon Center and to lead bird and plant walks at Chatfield SP 
Julie Chaney – Back Country Horsemen of Colorado 
Doug Chestnutt – Equestrian who lives near Chatfield SP and accesses it on horseback 
Heather Chestnutt – Douglas County 4-H Horse Project participant 
Justin Chestnutt – Douglas County 4-H Horse Project participant 
Michele Chestnutt – Equestrian who lives near Chatfield SP and accesses it on horseback 
Eric Coe – Colorado Walleye Association 
Gery DeKoevend – Owner, Fantasy Balloons; Organizer, Rocky Mountain Balloon 

Festival 
Ginger DeLaney – Chatfield Balloonport Association 
Emily Distler – Central Colorado Eventing Club; Volunteer who maintains equestrian 

jumps at Spring Gulch 
Luke Eachus – Colorado Walleye Association; Fishing guide 
Tom Elliot – Jefco Aeromodelers 
Dave Evans – Bike Jeffco 
Carole Joy Evert – Owner, Blue Springs & Katydid Dog Training Center 
Lee Farrell – Part-time professional wildlife photographer 
Gennifer Giustina – Central Colorado Eventing Club 
Mike Haverland – Jefco Aeromodelers 
Jean Hilbig – Denver Foothills Tracking Association 
Ron Horn – High Country Newfoundland Club; Newfoundland Club of America; Denver 

Foothills Tracking Association 
Mike Ihrig – Owns and trains Portuguese water rescue dogs 
Lynn Kaemmerer – Pembroke Welsh Corgi Club of the Rockies; Denver Foothills 

Tracking Association 
Frank Kafka – Chatfield Balloonport Association 
Joey Kellner – American Birding Association; Colorado Field Ornithologists; Denver 

Field Ornithologists; Volunteer naturalist who leads birding walks at Chatfield SP 
Robert Kline – Chatfield Sailing & Yacht Club 
Peter Lyddon – Scuba diving instructor; Owner, Gobe Divers 
Jeff Magouirk – Colorado Masters Swimming Association 
Robert Malouff – Chatfield Sailing & Yacht Club 
Dave Martinache – Scuba diving instructor; Owner, Colorado Scuba 



Roisin McEwen – American Quarter Horse Association; American Buckskin Registry 
Association; Chatfield Community Association; Douglas County 4-H Horse 
Project Leader 

Marv McKinley – Chatfield Balloonport Association 
Joe Onofrio – Chatfield Sailing & Yacht Club 
Vincent Phelan – Scuba diving instructor for the fire department  
Jerry Raskin – Audubon Society of Greater Denver; The Nature Conservancy; North 

American Nature Photographers Association 
Bruce Ream – Jefco Aeromodelers 
Jennifer Riefenberg – Chatfield Community Association; Wildlife expert and observer 
Judy Siel – Bicycle Douglas County 
Ross Simpson – Chatfield Sailing & Yacht Club 
Lou Skoglund – Volunteer, Corps Tri-Lakes Visitor Center; Organizes bicycle tours 
Jim Smith – Retired Operations Manager, Chatfield SP 
Jerry Stabrava – Equestrian who lives near Chatfield SP and accesses it on horseback 
Tracy Stabrava – Colorado Horse Council; Back Country Horseman; American Paint 

Horse Association; American Quarter Horse Association 
Ken Tadolini – Chatfield Balloonport Association; Owner, Rocky Mountain Hot Air LLC 
Scott Taylor – Scuba diving instructor; Owner, A-1 Scuba & Travel Center 
Kent Wiley – Audubon Society of Greater Denver; Retired Park Manager, Chatfield SP 
Susan Yasuhara – Tri-athlete; Team CWW 
Nathan Zelinsky – Colorado Walleye Association; Fishing guide; Co-owner, Tightline 

Outdoors 
Stephanie Zelinsky – Co-owner, Tightline Outdoors 
Sue Zgol – Water Trial Judge for Portuguese Water Dogs 
Bill Zimmerman – Jefco Aeromodelers 
 
CHATFIELD MARINA OWNERS AND OPERATORS: 
Linda Perry – Co-owner, Chatfield Marina 
Roger Perry – Co-owner, Chatfield Marina 
 
COLORADO STATE PARKS STAFF: 
Keith Kahler – Park Manager 
Christina Bradshaw – Senior Ranger 
Obadiah Broughton – Ranger 
Colin Chisholm – Ranger 
Crystal Dreiling – Ranger 
Ryan Eggelton – Ranger 
Glenn Honaman – Ranger 
 
U.S. ARMY CORPS OF ENGINEERS’ TRI-LAKES STAFF: 
Ray Child – Ranger 
Karen Sitoski – Ranger 
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EXHIBIT D 
COMMENTS MADE BY PERSONS INVITED TO ATTEND WORKSHOPS TO 
ASSIGN UNIT DAY VALUE (UDV) POINTS TO ASSESS ENJOYMENT OF 

RECREATION ACTIVITIES AT CHATFIELD UNDER THREE ALTERNATIVES 
AND TWO TIME PERIODS 

 
LAND-BASED ACTIVITIES 
 

DOG TRACKING (High Quality Value Activity) 
 
1. (Activity participant) Dog tracking has not been addressed in the plans presented 
today.  Both the 5-foot and 12-foot options take away the fields that we use.  No 
information was provided to tell us if we will get fields to replace what we lose.  There 
will be revegetation problems with the 12-foot reallocation.  There are no other areas in 
the Front Range [where] we can hold events (space & permission [are required]). 

Dog tracking needs have not been addressed by the plans presented.  We use the 
open fields to walk tracks and run dogs on the tracks.  We use the fields on either side of 
the park road from Deer Creek to Heronry parking lot.  We use the water service road 8-
10 weekends a year for tests, to access the fields from Deer Creek north to the dam.  
These were taken away from us 2 years ago due to Homeland Security issues. 

[Dog tracking] includes about 50 people year-round.  We train year-round.  There 
are 2 large (15-20 dogs) classes each week (Tuesday & Saturday).  There are individuals 
training in the park almost every day.  There are 8-10 tests a year that include testing up 
to 12 dogs each.  These take 2 days and are usually on weekends. 

Most of the fields we need for a test or training are those between Deer Creek and 
the Platte River Bridge.  Plans presented today eliminate most of those fields as potential 
tracking areas.  Options for giving us access to enough fields to train / test: 
1) Give us permission to use the fields on the west side of the main park road from Deer 

Creek to the Dam. 
2) Provide a parking area (4-6 cars) and [an] opening in [the] fence to access the fields 

south of the Gravel Ponds. 
3) Provide road access & parking at [the] end of Proposed Emergency Road on east side 

of Gravel Pond – giving us access to south fields. 
4) Give [us] permission to use more fields (and closed campgrounds in winter) on [the] 

east side of [the] Park (where there are no prairie dogs).  (Written comment provided 
4-16-09.) 

 
2. (Activity participant) There can be no loss in amount and characteristics of dog 
tracking areas in the future.  Each dog needs its own track.  Each novice dog needs at 
least 5 acres of field, and each advanced dog needs at least 10 acres of field.  A total of 
60-80 acres is needed for a tracking test and 120 acres for one annual double tracking 
test.  Currently, dog trackers are able to use at least 120 acres.  American Kennel Club-
sanctioned clubs hold 10-15 tests (15 weekends) per year plus 2-4 days per week for local 
practices year-round.  Dogs can co-exist with horses.  I am grateful to be able to park 
adjacent to the park road during non-summer months.  (Telephone comment provided 1-
8-09.) 
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3. (Activity participant) We, the tracking dog community, has had a great deal of land 
restricted from our use already; with the 5 foot pool [reallocation], the [remaining 
tracking area] is already gone.  Reseeding prairie grass to date has been totally 
unsuccessful with the water pipeline; with all the soil/land moving, I foresee a weed 
patch – no true vegetation for acres and acres, not even fodder fit for deer or elk.  [There 
will be] habitat loss for fox and coyotes with loss of trees – in dry Colorado, who is going 
to water the future shade trees?  (Written comment provided 4-16-09.) 
 
4. (Activity participant) There is not enough information provided today as to whether 
there will be any accessibility for our activity with this project.  [What are the plans for] 
mitigation of trees and vegetation???  (Written comment provided 4-16-09.) 
 
5. (Activity participant) It is important that adequate flat area and area with high local 
relief (hills and swales) for obstacles are both available for tracking competitions.  The 
area adjacent to the Water Board Road is frequently used for dog tracking.  (Telephone 
comment provided 1-7-09.) 
 
6. (Activity participant) I am concerned that the raised lake level will reduce the ability to 
work with dogs in fields because water will fill swales.  Also, inundated areas and areas 
for relocated recreation facilities may result in less area in the State Park being available 
for dog tracking.  (Telephone comment provided 1-8-09.) 
 

DOG SEARCH AND RESCUE (High Quality Value Activity) 
 
1. (Activity participant) This is a very “limited” activity.  State SAR [Search and Rescue] 
group uses the park for a ‘winter’ training area.  (Written comment provided 4-16-09.) 
 
2. (Activity participant) The area near Plum Creek that the search and rescue dogs use 
now will be inundated by the reallocation.  I request that after reallocation occurs, the 
search and rescue dogs be assigned to use another equivalent area at Chatfield State Park.  
(Telephone comment provided 2-2-09.) 
 

HOT AIR BALLOONING (High Quality Value Activity) 
 
1. (Activity participant) Ballooning is both a general recreation and commercial activity, 
ideal and safe within the park.  FAA [Federal Aviation Administration] controls us and 
we obey Park rules.  Our present site has been determined by prevailing winds.  (Written 
comment provided 4-16-09.) 
 
2. (Activity participant) River rock from Waterton Canyon creates an eddy that spins the 
air so balloons can launch vertically at the present launch site and can also land near the 
launch site.  If balloons launched from the south side of Chatfield Lake, the wind is 
strong and the balloons will usually not be able to land near the launch site, or even 
within Chatfield State Park.  (Telephone comment provided 1-8-09.) 
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3. (Activity participant) If balloons launch even a short distance away from the present 
launch site, on the north side of Deer Creek, the balloons will be blown north and can’t 
land in Chatfield State Park.  (Telephone comment provided 1-8-09.) 
 
4. (Activity participant) Thanks for not moving [the] hot air balloon launch – but please 
try to keep the size intact.  (Written comment provided 4-16-09.) 
 
5. (Activity participant) [My concern is] the loss of landing site[s] by having [flood] 
water [rise above the reallocation elevation].  (Written comment provided 4-16-09.) 
 
6. (Activity participant) After recreation modifications and reallocation, there may be a 
big mosquito problem in lower areas of the balloonport site, and in swales that may 
develop in the fill.  (Telephone comment provided 1-8-09.) 
 
7. (Activity participant) I am glad that the fill in the balloonport area would bury 
goatheads (burrs).  (Telephone comment provided 1-8-09.) 
 
8. (Activity participant) Please ensure that the parking lot at the balloonport is sized 
adequately, because balloonists use much of the swim beach overflow parking lot also.  
(Telephone comment provided 1-8-09.) 
 
9. (Activity participant) Heavy balloon activity occurs during all of October and through 
the middle of November, and starts again in April.  Please keep this in mind when 
scheduling construction in the balloonport area.  (Telephone comment provided 1-9-09.) 
 
10. (Equestrian who lives near Chatfield State Park) The Rush Soccer stadium that 
Sterling Ranch proposed to develop at the intersection of Roxborough Park Road and 
Titan Road would impact ballooning because Homeland Security regulations state that 
balloons can’t fly near stadiums.  (Telephone comment provided 4-30-09.) 
 

BICYCLING ON TRAIL 
 
1. (Activity participant) I would like the recreation modifications to include a trail along 
the road that bridges the South Platte, so the bicycle trail goes all the way around the 
lake.  I would like to review the entire trail system and for trails that would need to be 
relocated, I would volunteer to provide information regarding where redundant trails 
could be relocated in areas without trails.  (Telephone comment provided 1-13-09.) 
 
2. (Activity participant) [There are] plenty of other bike trails in [the] area if Chatfield 
trails are not available.  (Written comment provided 4-16-09.) 
 
3. (Activity participant) “Bathtub ring” will be ugly.  (Written comment provided 4-16-
09.) 
 
4. (Activity participant) Natural topography from high-dry prairie drops off cliff-like to 
high quality grassy basins of ancient flood plains that then transition to wetland and 
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rivers.  These transitions and diversity of experiences provide for a very unique 
experience riding trails of varied soils and terrains.  The vast majority of the lowland trail 
systems will be lost and no real chance of replacement due to natural topography [of the 
transitions being inundated].  (Written comment provided 4-16-09.) 
 
5. (Activity participant) Bicyclists do not like to use the trails because they have 
goatheads (puncture vines) growing through the cracks and tires get punctured.  
Therefore, most cyclists ride on the road.  The roads are currently in poor condition, 
except the road between the balloonport and Chatfield Dam is excellent and contains a 
separate bicycle lane.  The trail bridge over the South Platte River, on Corps property 
downstream of the dam, where the C-470 Trail connects with the South Platte Trail, is 
rickety and splintery. 
 Esthetic views are important to cyclists.  I enjoy seeing the birds.  Even under the 
reallocation with a 5-foot pool rise, a lot of trees would be lost by inundation, and 
replacement trees may not be at the edge of the lake.  (Telephone comment provided 4-
30-09.) 
 
6. (Activity participant) Cycling, like most activities in Chatfield S.P., has identical 
requirements [and characteristics] with no water reallocation, a 5 foot rise, or a 12 foot 
rise in any year 1 through 50.  (Email comment provided 5-5-09.) 
 

BIRD & WILDLIFE VIEWING, NATURE OBSERVATION, PHOTOGRAPHY 
 
1. (Activity participant) [This activity will be affected by] wide fluctuation in water 
levels, loss of habitat overall, and loss of species [diversity and abundance].  (Written 
comment provided 4-16-09.) 
 
2. (Activity participant) Sandbars (islands, which are predator-free and have little human 
disturbance) used by shorebirds will disappear because the water is higher with 
reallocation.  (Telephone comment provided 1-9-09.) 
 
3. (Activity participant) I am concerned about the effect of reallocation on the shoreline 
and potential displacement of birds that occupy that area.  (Telephone comment provided 
1-12-09.) 
 
4. (Activity participant) The higher pool elevation and the relocation of roads and 
services will eliminate much habitat for wildlife and a number of nesting and migrating 
bird species, including the old-growth cottonwood forest.  Wilder animals would have to 
become less wild or move elsewhere, and migrating and nesting waterfowl would no 
longer use the gravel ponds.  (Email comment provided 2-6-09.) 
 
5. (Activity participant) I am concerned with the loss of wildlife habitat at Chatfield; that 
much of the lost habitat would be mitigated for outside of, rather than in, Chatfield State 
Park; and that the mitigation sites would not have the same quality of habitat.  Wildlife 
migration in the South Platte corridor would be disrupted, resulting in a decrease in 
biodiversity at Chatfield.  (Telephone comment provided 1-7-09.) 
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6. (Activity participant) [There will be a] loss of many miles of trails along riverbeds and 
loss of significant wetlands, 50-100-year-old trees of high density / quality, and overland 
migration of elk, deer, bear, etc.  As a wildlife photographer [and] nature viewer / studier, 
the losses of high quality riparian land is significant and there is no apparent effort 
ongoing to acquire additional, adjacent land (happens to be owned / controlled by [the] 
controlling entity of one of the water providers).  Without replacement of lost acreage, 
the losses are severe!  (Written comment provided 4-16-09.) 
 
7. (Activity participant) As an equestrian who enjoys viewing wildlife, I am concerned 
with the proposed (but not yet approved) Shea Homes development on land adjacent to 
Chatfield State Park.  The loss of open space wildlife areas should be replaced by 
acquisition of lands adjacent to the State Park at least equal in acreage to those lands from 
which wildlife is displaced.  (Telephone comment provided 1-14-09.) 
 
8. (Activity participant) I feel the open space wildlife habitat within Chatfield State Park 
that is lost to recreation facility relocations should be replaced by acquiring equivalent 
acres adjacent to Chatfield State Park.  (Telephone comment provided 1-13-09.) 
 
9. (Activity participant) Even without reallocation, there will be more crowding and 
congestion in the future from increased visitation due to population increases in the area 
near Chatfield.  (Telephone comment provided 4-27-09.) 
 
10. (Activity participant) Acquire adjacent land to mitigate acreage lost at this resource!  
(Written comment provided by facsimile 4-30-09.) 
 
11. (Activity participant) With the 12-foot reallocation, woody vegetation and wildlife 
habitat along the South Platte, Plum Creek, and the shores of Chatfield Reservoir will 
decrease.  Unofficial bridle paths through the wooded area adjacent to the South Platte 
will be inaccessible due to inundation or muddy conditions.  In addition, handicapped 
access to mature woody vegetation with lots of wildlife along the east side of the South 
Platte will be gone even if the trail that meets Americans with disabilities Act standards 
for access is reestablished just above elevation 5444 ft msl. (Telephone comment 
provided 4-27-09.) 
 

CAMPING 
 

1. (Activity participant) [Although the campground itself is not affected by reallocation, 
many campers engage in secondary recreational activities that will be affected by 
reallocation.]  Bicycling may decrease, and hiking and wildlife observation will decrease 
because there will be less open space / wildlife habitat available.  Fishing and boating 
may fluctuate with the water level.  (Written comment provided 4-16-09.) 
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EQUESTRIAN TRAIL USE 
 
1. (Activity participant) How many land acres (unreplaceable) will be lost at 5 feet and 12 
feet [of inundation]?  Carrying capacity will be extremely impacted.  [Will there be 
replacement of the] Plum Creek bridge [to] open space on east side of [the] creek?  
Cannot replace trees [in short-term that currently] gives shade & blocks wind.  Trail 
mileage lost in treed areas (75-80%) cannot be replaced. 
 [I] wish we had someplace we could camp with our horses in the park.  (Written 
comment provided 4-16-09.) 
 
2. (Activity participant) The Plum Creek area is so variable that it is not a good place for 
paved trails or recreational buildings, which should be located elsewhere under 
reallocation, but equestrian trails or nature trails in the Plum Creek area would be 
compatible with reallocation.  (Telephone comment provided 1-14-09.) 
 
3. (Activity participant) Many equestrians from the low-density neighborhoods south of 
the State Park use the trail along the Highline Canal to enter Chatfield State Park on 
horseback.  Even without reallocation, it is doubtful that the trail along the Highline 
Canal will remain, or remain available to horseback riding, in the future due to the 
proposed Shea Homes development in which houses will be set back only 200 feet from 
the canal and hikers, joggers, and dog walkers using this trail will conflict with equestrian 
use.  The equestrian trail along the South Platte will remain, but even without 
reallocation, it will become increasingly crowded in the future because of increased 
equestrian visitation from population growth in areas near Chatfield. 

After reallocation, relocation of inundated trails to the remaining non-inundated 
trail areas will result in higher equestrian densities.  With reallocation, trails relocated to 
upland areas will not have mature trees and shade for a long time.  (Telephone comment 
provided 4-27-09.) 
 
4. (Activity participant) Currently I enter Chatfield State Park on horseback from my 
home south of the State Park by riding on the Highline Canal Trail, then in the drainage 
swale along Roxborough Park Road.  Even without reallocation, my access via horseback 
will be limited due to rerouting of a segment of Roxborough Park Road proposed by a 
gravel pit owner, Shea Homes, Sterling Ranch, and Rush Soccer to accommodate 
development south of Chatfield State Park.  The gravel pit adjacent to the southeast end 
of the park is proposed to be excavated and turned into a small reservoir; Shea Homes 
proposes residential development on both sides of the Highline Canal; and Rush Soccer 
Stadium is proposed for the intersection of Roxborough Park Road and Titan Road.  
Roxborough Park Road is proposed to swing east (to the west side of the gravel pit) and 
then run along the State Park boundary up to where it currently crosses the State Park 
boundary, rather than continuing to run north-south through the proposed Shea Homes 
area.  The proposed traffic circles for the new road alignment will not accommodate 
horse trailers.  Because of population growth in the Chatfield area, in the future the horse 
trails will be crowded and finding a trailer spot in any parking lots near the horse trails 
will be difficult. 



 7 

The highlight of a 2-hour trail ride that begins at the stables is to ride for about 40 
minutes on trails through the wooded riparian areas.  The 5-foot and 12-foot reallocation 
will result in a loss of some and most of these wooded areas, respectively.  The trail 
segments in the wooded bottomlands that are lost would be redeveloped, but they would 
be relocated to upland areas.  There would be no mature shade trees along the relocated 
trails for a long time and even when these planted trees are mature, they would not 
provide the closed canopy shade and wildlife habitat that the current bottomland trails 
provide.  Based on my experience working at a stable, I feel that many people would not 
spend money to go on a trail ride for 2 hours if the trail ride spends little or no time going 
through the riparian woodlands after reallocation. 

Established trails accommodate large groups, including rides to benefit muscular 
dystrophy and cancer research and for Boy Scout, Girl Scout, and 4-H groups.  They also 
accommodate endurance riding, for which a minimum of 25 to 30 miles of riding on 
established trails per day year-round is needed to condition a horse for endurance trials.  
Endurance riders use Chatfield trails heavily all winter, when fewer trails are open than in 
the summer.  A horse trail is needed on the east side of the South Platte.  This trail could 
be accessed from the South Platte parking lot, but a formal trail crossing of the South 
Platte is needed to join it to trails on the west side of the South Platte.  With reallocation, 
much of the South Platte within Chatfield State Park will be too deep for horses to be 
ridden across, so a way will be needed for horses to cross the South Platte.  A special trail 
bridge could be constructed to link trails east and west of the South Platte.  If the crossing 
will use a special lane along the road that goes over the South Platte on a bridge, the trail 
lane must be separated from the road by a high fence to ensure safety, as the horses may 
be spooked by the traffic.  In 2002, mitigation for Preble’s meadow jumping mouse 
resulted in many former horse crossings to be cut off.  With reallocation, a bridge road 
crossing will further concentrate traffic of all types (motor vehicles, bicycles, pedestrians, 
and horses), so safety is important. (Telephone comment provided 5-2-09.) 
 
5. (Activity participant) Chatfield Recreation Area is home to a widely diversified set of 
uses and even within a given use such as “Equestrian,” there are many facets of users.  
There are the Stables within Chatfield that cater to all riding abilities and long strings 
often of Girl Scout Troops.  Other large group riders include riding clubs such as the 
Lakewood Riding Club or Buffalo Bill Riding Club, and the park also hosts organized 
rides for charity such as Muscular Dystrophy and Breast Cancer.  Then there are 
endurance riders who use Chatfield heavily in the winter to keep their horses fit.  There 
are those who trailer in 100 or more miles to ride here and some of us who are lucky 
enough to be able to ride to the park from our backyard.  Some pull wagons and carts and 
train teams to drive to harness or give hay rides.  It is estimated that there are over 500 
horses and mules housed within 5 miles of the park whose owners appreciate and use 
park trails.  If all the equestrians riding their horses into the park had to trailer in, the 
horse trailers would use up all the unpaved parking lots. 

Chatfield has 24 miles or more of equestrian trails and many more if you count 
the “social” or informal trails in the woods.  It is probably the most heavily used 
equestrian area in the [Denver] Metro area and ranks in the top 5 in all of the Front Range 
of Colorado.  Many of the current trails are shared use trails and have experienced little 
conflict between users, but as the urban encroachment surrounds the park and the water 
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level is raised, pushing clustered high density users back into more limited forest space, 
this can become problematic.  Many class 3 trails today, which are shared by pedestrians, 
bicycles, and equestrians as well as have handicap access for wheelchairs and strollers 
may, under a more compact park design and higher usages, become class 4 or higher.  In 
addition, primary trails that flank the park and provide pedestrian and horse access such 
as the Highline Canal [Trail] may become more populated with urban encroachment, 
which will force more people to trailer to the park for safety rather than ride into the park 
mounted. 

To be safe, trails should have wide crossings, places to yield to other traffic, 
visibility to other users, a soft trail track, and wooded scenic loops.  The Forest Service 
Equestrian Design Guidebook for Trails, Trail Heads and Campgrounds is very credible 
and valuable reference for equestrian safety on multi-use trails.  Trails should be routed 
away from disturbing objects (balloons, bikes, airplanes, large boats and RV’s, fishing 
and scuba people) who often can cause animals to shy in heavy traffic.  6-8 feet of “shy” 
distance with a visual vegetative barrier is recommended.  Narrow winding trails or 
underpasses require additional consideration and may at certain points require a stretch of 
separated trails to pass the obstacle. 

The stable will be impacted if the distance to the available tree sheltered trails in 
the cottonwood forest is lengthened.  Most riders do not enjoy the period in the flat open 
[area and] sun from the stable to the trees as much as they enjoy the wooded trails.  As 
riders pay by the hour (both in money and discomfort if inexperienced), lengthening the 
time to the trees from the stable and reducing the access to the 100-year-old cottonwood 
forest and its beauty will adversely impact their income and choice as a riding venue for 
many people.  (I used to volunteer there and lead rides for Girl Scouts.) 

In addition to the 12-foot rise option, a safe and separate equestrian crossing will 
be needed by the South Platte trail head, as a river crossing will probably not be viable as 
it is today, and there is too much traffic to have equestrians share the bike or hard surface 
roads there for crossing.  Sharing horse trails with mountain bikers has proven possible in 
many areas, and often a rotation of days is used to give each an option without the other.  
Chatfield, however, is a very popular spot for road cyclists who move at high speeds and 
often in large groups.  Crossings and side-by-side trail use with that type of cycling is 
dangerous.  Today most of the multi-use designated trails are single tread.  In sloping or 
heavily curving and vegetated areas, the suggestion to mitigate more density in the woods 
would be to have some equestrian and pedestrian only trails.  Vegetation and distance can 
help separate users and minimize conflicts.  The minimum easement width for horse trails 
adjacent to a public right-of-way should be 25 feet.  Bollards to prevent non-motorized 
travel should be at least 5 feet apart to allow stock to pass, or use a 6-inch-high rail [that] 
a horse or bike can step over.  (Email comment provided 5-3-09.) 
 
6. (Activity participant) After reallocation, there will be very little carrying capacity left 
in the riparian woodlands.  Trails through woodlands can’t be re-created in upland areas.  
The relocated trails would be near yucca and other cactus, and/or rocks.  The soils on 
uplands are not nearly as good as those in the river bottomlands, so the same vegetation 
that grows along the trail in the bottomlands would not be able to grow in the uplands.  
(Telephone comment provided 5-4-09.) 
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EQUESTRIAN USE AT CHATFIELD NOT ON TRAILS 
 
1. (Activity participant) Chatfield is the #1 usage area for equestrians in all of Colorado 
because of the accessibility of parking – even on weekends; year-round access; variety of 
riding areas; protection of trees; water & wildlife attraction, location [near] to our homes, 
etc. 
 How many land acres (unreplaceable) will be lost at 5 feet and 12 feet [of 
inundation]?  Carrying capacity will be extremely impacted.  [Will there be replacement 
of the] Plum Creek bridge [to] open space on east side of [the] creek?  Cannot replace 
trees [in short-term that currently] gives shade & blocks wind.  Trail mileage lost in treed 
areas (75-80%) cannot be replaced. 
 [I] wish we had someplace we could camp with our horses in the park.  (Written 
comment provided 4-16-09.) 
 
2. (Activity participant) On trail rides, horses stay on the trails, but on hayrides the horses 
go across the fields.  The Plum Creek bed between Titan Road and the reservoir has risen 
9 feet since 1999, so if the water level rises, even more sediment may be deposited that 
could affect the stable grounds and relocated recreation facilities even though they are at 
a high elevation.  About 75% of the stable property had been out of the 100-year flood 
plain, but due to the rise in sediment, in 2002 the new FEMA maps showed that 100% 
was in the floodway.  The new Titan Road Bridge has three box culverts instead of one; 
therefore, instead of having one main channel, the channel locations are unpredictable 
and cause Plum Creek to spread out so far it loses scouring power and deposits more 
sediment.  I would like State Parks or the Corps to dredge sediment from Plum Creek so 
further sediment buildup from higher Plum Creek stages with reallocation do not further 
damage the stable’s value and functionality.  (Telephone comment provided 1-13-09.) 
 
3. (Activity participant) I ride in the park quite often myself, and I see many other riders.  
By my calculations there are [at least] 205 horses ridden in the park on a regular basis:  If 
the lake is raised, I cannot see the park surviving as the primo riding destination that it is 
now.  I ride with a number of different friends and they all prize the trails that wind 
through the woods on both sides of the river.  Many of these people have stressful jobs 
and value the getaway that the peace and serenity of the woods provides.  I do not think 
that any of these wooded trails are officially shown on maps of the park.  In fact, there are 
numerous well established but “unofficial” trails that wind through all of Chatfield Park.  
Adding even 5 feet to the level of the lake will flood out many of these trails and 
significantly damage a true Colorado jewel. 

Also, changing the status of the lake from flood control to water storage has the 
side effect of causing major lake level fluctuations.  Given the gentle rise of the land to be 
flooded, the side effect of these fluctuations will be to create mud flats which are 
unsightly, smelly, and provide ideal breeding grounds for flies and mosquitoes.  Of 
course, nobody is going to take a horse into these muddy, boggy areas.  Dillon Reservoir 
is a good example of this dynamic.  I understand the need to find more ways to store 
water.  However, I do not think it is [the] wisest solution to significantly damage a 
wonderful Colorado resource to serve this end.  (Email comment provided 4-17-09.) 
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4. (Activity participant) Even without reallocation, there will be increased visitation for 
all types of activities at Chatfield State Park due to population growth in areas near 
Chatfield.  In the future, the density of car and bicycle traffic on Roxborough Park Road 
will be so high that horseback riders may encounter safety problems when using the 
drainage swale next to Roxborough Park Road for entering Chatfield State Park.  Because 
the new proposed development south of Chatfield State Park will include residential lots 
where horses may be stabled, the number of equestrians along Roxborough Park Road 
will increase, further worsening the potential safety problems. 

With the 12-foot reallocation, equestrians will not be able to ride along the 
riverbank due to inundation.  In addition, inundation of the vegetation will displace birds, 
deer, and elk from this wildlife habitat, and the vegetation that replaces it will not be of 
the same quality for wildlife habitat.  (Telephone comment provided 4-27-09.) 
 
5. (Activity participant) Even without reallocation, in the future the trails used by joggers 
will become more crowded due to increased number of trail visitors as the population in 
the Chatfield State Park area grows.  This crowding may result in joggers (as well as 
mountain bikers) using the equestrian trail, creating potential conflicts with horseback 
riding on the trail.  (Telephone comment provided 4-30-09.) 
 
6. (Activity participant) Currently, more horse trailer parking is needed; anglers use the 
Kingfisher parking lot that most horse trailers formerly used.  Even without reallocation, 
in the future Chatfield State Park will be more crowded due to the growth in population 
of nearby areas.  This will result in no place to park horse trailers and in greater potential 
safety problems to horses and their riders from cyclists riding above the posted speed 
limit on park roads.  When the Highline Canal is full of water, I have to ride in the 
borrow ditch along Roxborough Park Road, and horses frightened by cyclists exceeding 
the speed limit on that road may buck the rider. 

During the summer, horseback riders ride in sub-standard, narrow pathways in the 
wooded area where the closed canopy of trees provide shade for both horses and riders.  I 
avoid riding my horse through fields to prevent the horse from grazing on grass and thus 
destroying wildlife habitat in the park.  Horse trails need to be wider than a tire width 
because if a horse loses its footing and bucks you off, injuries can be more serious if your 
body falls on ground that is at two different elevations (the incised trail and the higher 
elevation of the grass-covered ground next to it).  With reallocation, much or most of the 
mature riparian trees will be gone; the bottomlands will be muddy; and the vegetation 
planted near trails relocated to more upland areas will lack maturity for a long time.  
However, Chatfield State Park is the only place I could ride; Sharptail Trail 3 miles away 
from my home has too many hikers and bicyclists that would compete for parking spaces 
with my horse trailer, and there are only 4 horse trailer parking stalls at Waterton 
Canyon. 

Two noxious weeds interfere with horseback riding and grow easily in disturbed 
areas (such as the construction zones for recreation modifications needed prior to 
implementing reallocation).  Therefore, weed control after construction activities at 
Chatfield State Park is very important.  Goat heads (puncture vines) [Tribulus terrestris] 
interfere with bicycling as well as horseback riding.  Goat heads grow through the cracks 
in the concrete trails.  Goat heads are woody, and each goat head has 2 horns a quarter-
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inch long that can puncture tires and skin.  Cyclists ride on the roads to avoid the goat 
heads on the trails; this affects road safety because 2 cars plus a bicycle require more total 
width than the paved road surface currently has.  Sand burrs (round, with prickles one-
eighth inch long) get on horses’ legs and tails; horse owners braid their horse’s tail so 
they won’t transport the sand burrs back to their homes and yards, and the skin on a 
rider’s fingers can be punctured when trying to remove sand burrs from horses.  
(Telephone comment provided 4-30-09.) 
 
7. (Activity participant) Even without reallocation, proposed development south of 
Chatfield State Park will result in fewer areas in the future for horseback riding off 
official trails.  My neighborhood is just south of Chatfield State Park, and I ride my horse 
from my house to Chatfield.  With reallocation, the deer trails in the wooded riparian 
areas that I ride on would be inundated or muddy.  If proposed development south of 
Chatfield State Park prevents my accessing Chatfield on horseback from my home, I may 
not ride at Chatfield because it takes 1 hour to pack my horse trailer.  (Telephone 
comment provided 5-2-09.) 
 
8. (Activity participant) The park is flanked on the south side by a number of private and 
boarding equestrian facilities, all of which host riders who ride into the park without 
being included in trail counts.  On the southern reaches of the park, away from much of 
the formal infrastructure, is where the greatest appeal for equestrian use is for many who 
cherish the park.  As the water level rises, the density of park use is being shoved farther 
back to those realms and will reduce the “isolated” area and feeling of being in the woods 
undisturbed, enjoying wildlife and birding and fishing access on horseback.  This is an 
area of high concern because you can’t mitigate in most of our lifetimes the damage and 
reduction in size of the 100-year-old cottonwood forests and the habitat and solitude they 
provide.  From horseback in every type of weather I ride the park at least twice a week in 
the non-designated areas and see many other equestrians as well, but not so many that I 
can’t run into elk, coyote, fox, deer, and (at least once a season) a bear.  I may be treated 
to heron, crane, owls, or eagles as well, and I frequently visit a thriving beaver pond on 
the Plum Creek side.  Although the water boundary is set on the map, the resulting 
reduction in flow and alluvial fanning will wipe out significantly more equestrian and 
wildlife area than is reflected on the map in your presentations.  The social and wildlife 
trails I love to tide through the park change every year based on flooding, stream cuts, 
down timber, bog, and other natural factors.  Between the water level and the urban 
encroachment on the park boundaries, there will be more human intervention in these 
areas, which will pressure and reduce the quality of my trail experience.  As the formal 
areas for equestrians become reduced, more people will explore the woods, which are 
less patrolled.  You can’t plant new trees on less land and call it mitigation.  It is 
destructive to the whole treasure of the park that is less traveled.  Thanks for the 
opportunity to share the equestrian perspective.  (Email comment provided 5-3-09.) 
 
9. (Activity participant) Trash is a big problem that significantly lowers aesthetic quality 
in the bottomlands where I ride my horse.  In the future, even without reallocation, there 
will be crowding, and reallocation will worsen the crowding by flooding much of the 
bottomlands.  Alternative sites are the Sharptail Trail and Waterton Canyon, but there is 
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hardly any horse stall parking and a lot of competition for parking spaces from hikers, 
joggers, and fishermen.  (Telephone comment provided 5-4-09.) 
 

EQUESTRIAN USE AT SPRING GULCH 
 
1. (Activity participant) Spring Gulch will not be affected by reallocation.  State Parks is 
negotiating currently with Highlands Ranch Metro Park District to [manage] this area 
under a lease agreement.  (Written comment provided 4-16-09.) 
 
2. (Activity participant) There will be no impact on Spring Gulch at all because the lake 
is completely separated from our area.  I would like to urge the Corps to utilize the acres 
of 3 foot [high] piles of composted horse manure for the areas [where] dirt has to be 
removed in Chatfield to restore organic matter and help grow better grass.  It could help 
both of us because we need the extra acres [this manure removal] would provide for the 
course and for parking.  (Written comment provided 4-16-09.) 
 
3. (Activity participant) Removing the old manure piles from Spring Gulch would be of 
high value in two ways.  1) The manure is so old it is basically rich dirt, well seasoned / 
composted, [and] very helpful [because] it is close (less cost [to transport] to the park, 
and free.  2) Because it is composted, the soil is too soft [for] horses and they can’t be 
ridden across this area.  They fall through the soft areas.  (Written comment provided 4-
16-09.) 
 

FLYING MODEL AIRPLANES 
 
1. (Activity participant) We fly radio-controlled airplanes, and this [reallocation] has little 
effect on us.  (Written comment provided 4-16-09.) 
 
2. (Activity participant) Access to the radio-controlled [model airplane] field can all be 
handled through the Plum Creek Park Entrance (south end).  Reallocation will not 
prevent radio-controlled [model plane] users from full access and use of their flying site. 

Borrow areas (nearby) [would be] a bigger impact.  (Written comment provided 
4-16-09.) 
 

HIKING, WALKING, AND JOGGING ON TRAIL 
 
1. (Activity participant) [Wildlife is viewed while walking on the trails.]  There will be 
loss of habitat and acreage [for wildlife] and loss of species [diversity] due to the wide 
fluctuation in water levels beyond the current fluctuation.  (Written comment provided 4-
16-09.) 
 
2. (Activity participant) Loss of acreage and significant trails in bottomlands leads to 
overcrowding and far fewer opportunities to use trails.  Also, the loss of distances is 
significant.  Land should be acquired to replace losses – even if land [acquired] is not of 
[the] same quality.  (Written comment provided 4-16-09.) 
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3. (Activity participant) [I have] used this park for 34 years.  Bird watching [is engaged in 
while trail walking].  Full mitigation for wildlife species and habitat may not be on site.  
(Written comment provided 4-16-09.) 
 
4. (Activity participant) I walk to Chatfield State Park from my home south of the State 
Park boundary.  Even without reallocation, in the future I feel there will be fewer access 
points for walking into Chatfield State Park because there will be residential development 
instead of open space fields on the adjacent lands.  The proposed development of nearby 
areas will also result in more trail visitors and crowding.  Reallocation will bring 
inundation or muddy conditions to the bottomland woodlands where I walk.  Therefore, if 
I have to drive (instead of walking) between my home and Chatfield, I may drive to 
Roxborough State Park or another site to walk instead.  (Telephone comment provided 5-
2-09.) 
 

INTERPRETATION AND ENVIRONMENTAL EDUCATION 
 
1. (Activity participant) I used this park for 34 years and led [interpretive / educational] 
bird and plant walks here since about 1980.  [Environmental education is conducted] in 
[the] main Park area, not at Audubon Center which is not inundated by reallocation.  
(Written comment provided 4-16-09.) 
 
2. (Activity participant) Bus parking in the existing parking lots is a problem for school 
groups, and it is very crowded in the [campground] amphitheater.  In addition, I had to 
park in the campground and walk a long distance to visit the historic cabin.  (Telephone 
comment provided 4-30-09.) 
 
3. (Activity participant) Honey production by domestic beehives is greatly affected by 
inundation and drought.  Hives on my property, in a neighborhood just south of Chatfield 
State Park, produce 260 pounds of honey normally, but only 60 pounds during drought 
and only 38 pounds last year.  This year I had to pay $200 to replace the queen and other 
bees in two hives that were vacated by the bee colonies.  During drought, bees leave her 
hives to swarm to wooded areas in Chatfield State Park, where they reestablish a hive.  
Permanent removal of these wooded areas due to inundation from reallocation would 
leave no place for swarming bees to establish new hives during drought.  (Telephone 
comment provided 4-30-09.) 
 
4. (Activity participant) The Chatfield Community Association (CCA) includes 400 
residents in 6 neighborhoods south of Chatfield State Park (Sunshine Acres, Tindall 
Acres, Polo Estates, Plum Creek Acres, View Ridge, and Braley Acres) in addition to 
many residents living near to, but unaffiliated with, these subdivisions.  Dennis Larratt, 
Chairman of the CCA committee for Shea Homes issues, previously spoke with State 
Parks officials about the subdivision proposed by Shea Homes to be developed on both 
sides of the Highline Canal south of Chatfield State Park that is at the pre-submittal level.  
He and CCA Treasurer Mary Kay Mansfield spoke with Shea Homes a few weeks ago 
and requested a swap of lands to be designated as open space.  They proposed that the 
current lands designated as Highlands Ranch Open Space, which has only a trail, be 
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developed and that in return, the area proposed for the Shea Homes development be 
designated as Highlands Ranch Open Space lands and donated to Chatfield State Park for 
wildlife habitat and related recreational uses.  The developers replied that they may agree 
to this request.  (Telephone comment provided 4-30-09.) 
 
5. (Activity participant) Nearby Roxborough Park has very different ecosystems [from 
the ecosystems at Chatfield State Park] to enjoy and learn from; so does the Arboretum or 
Deer Creek Canyon areas.  (Written comment provided by facsimile 4-30-09.) 
 

NO-LEASH DOG EXERCISE / DOG TRAINING AREA USE 
 
1. (Activity participant) If and when the main road as we know it now [is relocated], is it 
possible to open Deer Creek Road, to be able to bypass the construction, or have the new 
road constructed before the old road is torn up. 
 Open up other landing areas for the balloons.  (Written comment provided 4-16-
09.) 
 
2. (Nature observer) Impacts to the mature cottonwood forest along the South Platte 
upstream of the reservoir should be mitigated by enhancing the South Platte River 
riparian zone downstream from Chatfield Dam, in the area currently used as a dog 
exercise area, which has erosion and free access to the State Park.  I feel this enhanced 
riparian area could become a good area for nature study and a nature trail if the dog 
exercise area were relocated to the uplands on the east side of the reservoir.  (Telephone 
comment provided 1-14-09.) 
 
3. (Activity participant)  Even without reallocation, there will be crowding at the dog 
exercise area in the future due to increased visitation resulting from population increases 
in the areas near Chatfield.  (Telephone comment provided 4-27-09.) 
 
4. (Activity participant) Even without reallocation, the dog exercise park will become 
more crowded in the future because the population of Douglas County is growing.  There 
will be more cyclists on the trail, and some dogs chase cyclists, since there is no fence 
between the trail and the dog exercise area.  With reallocation, the area would become 
even more crowded because many people would want to picnic under the mature trees at 
the dog exercise park instead of in picnic areas at the reservoir which lost their tall shade 
trees.  (Telephone comment provided 5-2-09.) 
 

PICNICKING (GROUP PICNICKING) 
 
1. (Activity participant) If the pool level changes during the summer, it will be a problem.  
(Written comment provided 4-16-09.) 
 

PICNICKING AT THE GRAVEL PONDS 
 
1. (Activity participant) Picnicking at the gravel ponds takes place along with several 
special activities: kayak classes, baptisms, fishing classes, scuba, water dogs, horseback 
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riding.  The majority of special activities take place on weekends.  (Written comment 
provided 4-16-09.) 
 

PICNICKING (NON-GROUP PICNICKING AT THE RESERVOIR) 
 
1. (Activity participant) “Day use” picnic areas are rarely full except on holiday 
weekends.  Lack of mature trees for shade will reduce the recreation experience at all 
impacted facilities.  (Written comment provided 4-16-09.) 
 
 
WATER-BASED ACTIVITIES 
 
SCUBA DIVING / OPEN WATER DIVE CERTIFICATION TRAINING (Specialized 

Recreation Other than Hunting and Fishing) 
 
1. (Activity participant) Scuba currently uses the gravel pond, along with many other 
users.  Regardless of whether the level is raised 5 feet or 12 feet, please consider access 
to the water in the form of dirt roads, parking areas, and capacity for increasing number 
of users. 

Also, consider allowing scuba, [water rescue] dog training and triathlon 
swimmers to use other parts of Chatfield.  Scuba needs to have a minimum water depth 
of 20 feet; deeper is better. 

Substitute sites for scuba are Santa Rosa in New Mexico (6.5 hour drive); 
Jefferson Lake (1.5 hour drive).  Jefferson [Lake] is of limited use due to very short 
season and cold water – beginning divers need more benign conditions.  (Written 
comment provided 4-16-09.) 
 
2. (Activity participant) Adequate parking near the scuba pond is a concern because 
parking lots are full on summer weekends now, and the number of people using the 
gravel pond is growing.  More beach areas near the gravel ponds are needed because they 
are also used by water rescue dog trainers.  (Telephone comment provided 1-7-09.) 
 
3. (Activity participant) The northeast corner of the pond is optimal for diving.  The 
depth, contour, and gravel bottom provide good diving conditions.  In addition, it 
allow[s] divers the ability to park close to the water and easy access to unloading / 
loading heavy equipment.  It also allow[s] for ease of access for people in wheelchairs. 
 I would like there to be continued easy access to the northeast corner via a wide & 
flat trail, drop off area, and if possible limited parking for the disabled.  It would also be 
advantageous to have access to restroom facilities. 
 One final point – Though diving is safe, there is potential for a diving emergency.  
Therefore it seems critical that [there be] emergency vehicle access to the dive site.  
(Written comment provided 4-16-09.) 
 
4. (Activity participant) The gravel-bottomed area must be maintained free of sediment 
for diving, and that a scuba diver’s equipment may weigh 100 pounds, necessitating a 
drop-off point near the pond.  To avoid conflicts between divers and water rescue dog 
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training, either separate areas of the gravel pond should be designated or these activities 
should be scheduled at different times during the summer.  (Telephone comment 
provided 1-8-09.) 
 
5. (Activity participant) There should be road access to the northeast corner of the gravel 
pond because shore anglers use the sandy beach on the north edge of the gravel pond and 
the gravel parking lot (10-12 cars) on the northeast corner of the pond.  (Telephone 
comment provided 1-8-09.) 
 
6. (Scuba diving instructor) It would be nice to have a change house with at least two 
stalls, each with a bench, where swimmers and divers can change out of their wet bathing 
suits.  No running water would be necessary.  (Telephone comment provided 6-10-09.) 
 

LONG DISTANCE / OPEN WATER SWIMMING AT THE GRAVEL POND (High 
Quality Value Activity) 

 
1. (Activity participant) The Masters long-distance swimming group grew from 20 over 8 
years ago to 500-600 now.  The gravel pond is currently meeting the group’s needs.  The 
water is clean, the temperature is good, and no motorized boats are allowed.  I currently 
park at the Kingfisher parking lot and am concerned about adequate parking in the future.  
(Telephone comment provided 1-7-09.) 
 
2. (Activity participant) The Gravel Pond will be affected by the 5 or 12 foot reallocation.  
We will likely lose some esthetic value, but the swimming will be close to the same 
except the loss of the gravel bar, which is well used.  (Written comment provided 4-16-
09.) 
 
3. (Activity participant) I want no decrease in parking areas for the gravel ponds because 
from June to August 10, swimmers crowd the gravel ponds.  (Telephone comment 
provided 1-8-09.) 
 
4. (Activity participant) My team has 100-150 of its 300-400 members using Chatfield, 
and I am concerned primarily with safety.  I also want to ensure that parking is adequate.  
Currently, rangers monitor the parking during high-use times.  I feel that conflicts can be 
reduced if scuba divers and non-group-member swimmers were informed by rangers 
about boundaries of the swimming sector versus the scuba sector.  There are a lot fewer 
picnickers at the gravel ponds than there were 4-5 years ago due to crowded conditions.  
(Telephone comment provided 1-13-09.) 
 

WATER RESCUE DOG TRAINING AT GRAVEL PONDS (High Quality Value 
Activity) 

 
1. (Activity participant) We have a lot of equipment to carry – boats, rafts, crates, and 
water equipment.  (Written comment provided 4-16-09.) 
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2. (Activity participant) The water rescue dog trainers need parking close to the water 
because they have to unload boats and heavy equipment for practices and trials.  
(Telephone comment provided 1-9-09.) 
 
3. (Activity participant) For the “underwater retrieve” task, access is needed to the 
northeast corner of the gravel pond where the slope is gentler and articles to be retrieved 
don’t get lost.  (Telephone comment provided 2-1-09.) 
 
4. (Activity participant) Ensure the area is for water training, not dog water play.  
(Telephone comment provided 1-9-09.) 
 

FISHING (BOAT FISHING) 
 
1. (Activity participant) If the water level change from April 1 to September increases 
from the current 9 feet to 14 feet or 21 feet, this will potentially affect the spawning and 
fishing success, especially walleye.  This also provides no basic expansion of fishing 
opportunity in the reservoir and will diminish the experience.  (Written comment 
provided 4-16-09.) 
 
2. (Activity participant) The large water drop will adversely affect the beauty of the State 
Park and not enhance or expand the resource, so I’m actually against it due to the 
potential large water draw down.  (Written comment provided 4-16-09.) 
 
3. (Activity participant) I feel that fishery production will greatly increase with the 12-
foot pool rise, if no inundated trees are cut (so they can provide fish habitat) and these 
areas are buoyed for boater safety.  (Telephone comment provided 1-16-09.) 
 
4. (Activity participant) I would like as much submerged vegetation to remain in place as 
possible.  In 2007, two thirds of the female walleye recuperating near the intake tower for 
a week after spawning on the dam face were flushed through the dam during high 
releases for flood control.  If vegetation is submerged with reallocation, many species 
would spawn there, and fish that now spawn by the dam would not be affected by high 
releases.  (Telephone comment provided 1-9-09.) 
 

FISHING (ICE FISHING) 
 
1. (Activity participant) Higher water would provide more areas for ice fishing.  (Written 
comment provided 4-16-09.) 
 
2. (Colorado Walleye Association member and fishing guide) I’m against the change due 
to the large water draw downs that could happen.  (Written comment provided 4-16-09.) 
 

FISHING (SHORE FISHING AT THE GRAVEL PONDS) 
 
1. (Activity participant) I shore fish at the teardrop-shaped gravel pond southeast of the 
large gravel pond.  I currently walk to that gravel pond from my house south of Chatfield 
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State Park. Few people fish at that pond now, and it gives me the feeling of being in the 
wilderness.  I think the 5-foot reallocation would force more hikers into the gravel pond 
area.  With the 12-foot reallocation, the gravel pond I use would be inundated and would 
become part of Chatfield Reservoir. If access is provided to the pond site, a lot more 
people will fish at the pond after the Chatfield pool level decreases and the pond is once 
again separated from the reservoir, even if the inundation results in decreased water 
quality.  (Telephone comment provided 5-2-09.) 
 
2. (Activity participant) Too much of a water draw down in a season to make it desirable 
to me.  The water users could affect the level too much for my endorsement on this 
project.  (Written comment provided 4-16-09.) 
 
3. (Activity participant) I park at the parking lot by the large gravel pond and walk to one 
of several nearby gravel ponds for shore fishing.  The teardrop-shaped gravel pond that 
will be inundated by the 12-foot reallocation has lots of turtles and frogs as well as fish.  
Fishermen leave a lot of trash around the gravel ponds, and I pick up as much of their 
trash as I can fit in a plastic bag.  In the future, even without reallocation, the State Park 
will become more crowded due to the population growth in the vicinity, and I may need 
to walk farther to find a gravel pond that has any fish left in it.  (Telephone comment 
provided 5-4-09.) 
 
4. (Activity participant) More trash cans, preferably bear-proof trash cans, are needed at 
all the gravel ponds, and along the ADA-accessible fishing access trail, for fishermen to 
use.  (Telephone comment provided 5-4-09.) 
 

FISHING (SHORE FISHING AT RESERVOIR) 
 
1. (Activity participant) Too much of a potential water draw down for me to be for this 
project.  If it was additional surface acres it would be an enhancement, but the potential to 
be drawn down 23 feet makes it an unwanted change and I’m against it.  (Written 
comment provided 4-16-09.) 
 
2. (Activity participant) Fluctuating water levels, smell, [and] mud will negatively impact 
this activity.  (Written comment provided 4-16-09.) 
 
3. (Activity participant) [The] shoreline near the Heron Viewing Area will not recover 
like other shoreline[s]!  Dredge to displace and replace land to increase acre-feet of water 
storage!  Need deeper colder water for trout.  There are plenty of warm water fish in the 
lake already.  (Written comment provided by facsimile 4-30-09.) 
 

JET SKIING 
 
No comments regarding this activity were received. 
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MOTORCRAFT USE AT THE RESERVOIR FOR PLEASURE BOATING 
 
1. (Activity participant) Even without reallocation, population growth in the Chatfield 
area will result in an increase in the number of boats and a longer wait in the line at the 
boat ramp.  With reallocation, the water level will fluctuate, and a longer boat ramp will 
be needed, so it will be more difficult to get on and off.  The mudflats along the shoreline 
caused by the changes in water levels will bring sand flies, so people won’t like to use the 
area near the shoreline as much.  (Telephone comment provided 5-2-09.) 
 

NON-MOTORCRAFT USE AT THE RESERVOIR (SAILING) 
 
1. (Activity participant) [My] primary activity is sailboat racing.  [It is] not practical to 
move to Cherry Creek or Carter [Lake during marina closure for reconstruction].  
(Written comment provided 4-16-09.) 
 
2. (Activity participant) I am very concerned with drawdowns and the potential “bathtub 
ring” appearance of the banks.  (Telephone comment provided 1-8-09.) 
 
3. (Activity participant) I favor a bigger lake that reallocation would bring but am also 
concerned about lake level fluctuations.  I would need longer lines on my anchors.  The 
marina plumbing pipes might break when the lake level is too low.  (Telephone comment 
provided 1-8-09.) 
 
4. (Activity participant) I am concerned that water elevation changes will prevent the 
marina from continuously operating functionally.  (Telephone comment provided 1-8-
09.) 
 

NON-MOTORCRAFT USE AT THE RESERVOIR (KAYAKING) 
 
1. (Activity participant) The loss of trees and visual aesthetics around the lake will make 
a huge impact on kayaking and canoeing enjoyment.  (Email comment provided 3-27-
09.) 
 
2. (Activity participant) [I have been a] Park user for 34 years.  Full mitigation for 
wildlife species and habitat may not be on site.  (Written comment provided 4-16-09.) 
 
3. (Activity participant) In the future, even without reallocation, the parking lot will be 
crowded due to the high population growth in the Chatfield area, and there will be a lot 
more boats on the lake (and a lot more trash discarded in places other than trash cans).  I 
hope that some parts of Chatfield Lake will remain closed to motorboat use in the future.  
I enjoy seeing the wildlife as I kayak on Chatfield Lake, and I am concerned that the loss 
of vegetation (that is, wildlife habitat) around the lakeshore will result in fewer birds and 
other wildlife using the lake (except beavers).  (Telephone comment provided 5-4-09.) 
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NON-MOTORCRAFT USE AT THE GRAVEL PONDS (CANOEING & KAYAKING) 
 
1. (Activity participant) We carry our kayaks from our car to the large gravel pond.  
Because I avoid coming on weekends, I am able to park my car in the parking lot next to 
the large gravel pond.  That parking lot is very crowded now, especially on weekends, 
and it will become even more crowded at times other than weekends in the future as the 
population in the Chatfield area grows and results in an increase in visitors to Chatfield 
State Park.  (Telephone comment provided 5-4-09.) 
 

SWIM BEACH USE 
 

1. (Activity participant) Fluctuating water level / “bathtub ring” will negatively impact 
this activity.  (Written comment provided 4-16-09.) 
 
2. (Activity participant) Cherry Creek [swim beach area] is already overcrowded and 
dirtier.  (Written comment provided by facsimile 4-30-09.) 
 

WATER SKIING AND TUBE-TOWING 
 

1. (Activity participant) Current crowded conditions make [water] skiing at Chatfield 
difficult.  It’s possible that raising the water level will decrease the crowded conditions.  
(Written comment provided 4-16-09.) 
 
2. (Activity participant) Even without reallocation, there will be more boats on the lake 
and longer waiting lines at boat ramps due to higher visitation from increases in the 
population in the areas near Chatfield.  (Telephone comment provided 4-27-09.) 
 
3. (Activity participant) [With reallocation, there will be] less shoreline area for beaching 
[during] boating breaks and mounting [the] tube by less experienced swimmers.  (Written 
comment provided by facsimile 4-30-09.) 
 
4. (Activity participant) In the future, the lake will be crowded with boats.  Although the 
lake surface would be greater with reallocation, there may be boating accidents because 
much of the increase in lake surface area will be in shallow areas.  Water skiing will have 
even more conflicts with jet skiing than occurs now due to the crowding.  (Telephone 
comment provided 5-2-09.) 
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Encl 1 

 
The national economic development (NED) benefit evaluation procedures 

contained in ER 1105-2-100 (22 Apr 2000), Appendix E, Section VII, include three 
methods of evaluating the beneficial and adverse NED effects of project recreation: travel 
cost method (TCM), contingent valuation method (CVM), and unit day value (UDV) 
method. 
 

The criteria for selecting the appropriate method are described in paragraph E-
50b(4) and Figure E-10 of ER 1105-2-100 and in the attached document.  If the UDV 
approach is used, the range of unit day value for FY 2013 studies is: 
 

General Recreation  $   3.80 $  11.39 
Specialized Recreation $ 15.43 $  45.09 

 
If, when using the UDV method, evidence indicates a value outside the published 

range, use either TCM or CVM to evaluate recreation benefits. 
 

The attached document provides a detailed description of the application of the 
UDV method.  The tables provided in the attachment are constructed as guidance for 
planners in the selection of unit day values for particular recreation activities.  Tables 1 
and 2 illustrate a method of assigning a point rating to a particular activity.  Point values 
are assigned based on measurement standards described for the five criteria of activities, 
facilities, relative scarcity, ease of access, and aesthetic factors. 
 

Table 1 covers general recreation, involving relatively intensive development of 
access and facilities.  The specialized recreation category, covered in Table 2, includes 
such unique experiences as big game hunting, wilderness pack trips, white water 
canoeing, and other activities generally categorized by more extensive, low density use. 
 

Values provided for FY 2013 may be used to convert points to a UDV dollar 
amount if the point assignment method is used.  The table was adjusted from Table K-3-
1, Federal Register Vol. 44, No. 242, p.72962, December 14, 1979, and the subsequent 
Table VIII-3-1 “Conversion of Points to Dollar Values”, Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation 
Studies, March 10, 1983, using the Consumer Price Index (CPI) factors published by the 
Bureau of Labor Statistics.  The CPI basis of Table VIII-3-1 from Principles and 
Guidelines is July 1, 1982 (CPI value = 97.5).  The FY 2013 CPI basis is September, 
2012 (CPI value = 231.407). 
 

As a special note of warning, it is important to recognize that all specialized 
recreation activities claimed will require a regional model or a site-specific study, the 
results of which would probably not agree with the specialized values in the attached 
table.  The only exception would be in those specific cases for which the unreliability or 

http://140.194.76.129/publications/eng-regs/ER_1105-2-100/ER_1105-2-100.pdf
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infeasibleness of TCM or CVM can be stated convincingly. 
 
 
Conversion of Points to Dollar Values 
 

 
 
 

Point 
Values 

 
 

General  
Recreation 
Values (1) 

 
General 

Fishing and 
Hunting 

Values (1) 

 
Specialized 
Fishing and 

Hunting 
Values (2) 

Specialized 
Recreation 

Values other 
than Fishing 

and Hunting (2) 
     

0 $ 3.80 $ 5.46 $ 26.58 $ 15.43 
10 $ 4.51 $ 6.17 $ 27.29 $ 16.38 
20  $ 4.98 $ 6.65 $ 27.77 $ 17.56 
30 $ 5.70 $ 7.36 $ 28.48 $ 18.99 
40 $ 7.12 $ 8.07 $ 29.19 $ 20.17 
50 $ 8.07 $ 8.78 $ 32.04 $ 22.78 
60 $ 8.78 $ 9.73 $ 34.89 $ 25.16 
70 $ 9.26 $ 10.21 $ 37.03 $ 30.38 
80 $ 10.21 $ 10.92 $ 39.87 $ 35.36 
90 $ 10.92 $ 11.16 $ 42.72 $ 40.35 

100 $ 11.39 $ 11.39 $ 45.09 $ 45.09 
 
(1) Points from Table 1 in attachment. 
(2) Points from Table 2 in attachment. 
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1.  Overview.  The unit day value (UDV) method for estimating recreation benefits relies 
on expert or informed opinion and judgment to approximate the average willingness to 
pay of users of Federal or Federally assisted recreation resources.  If it can be 
demonstrated that more reliable TCM or CVM estimates are either not feasible or not 
justified for the particular project under study, the UDV method may be used.  By 
applying a carefully thought-out and adjusted unit day value to estimate use, an 
approximation is obtained that may be used as an estimate of project recreation benefits. 

2.  Implementation. 
 

(a)  When the UDV method is used for economic evaluations, planners will select 
a specific value from the range of values provided annually.  Application of the selected 
value to estimated annual use over the project life, in the context of the with- and 
without-project framework of analysis, provides the estimate of recreation benefits. 
 

(b)  Two categories of outdoor recreation days, general and specialized, may be 
differentiated for evaluation purposes.  “General” refers to a recreation day involving 
primarily those activities that are attractive to the majority of outdoor users and that 
generally require the development and maintenance of convenient access and adequate 
facilities.  “Specialized” refers to a recreation day involving those activities for which 
opportunities in general are limited, intensity of use is low, and a high degree of skill, 
knowledge, and appreciation of the activity by the user may often be involved. 
 

(c)  Estimates of total recreation days of use for both categories, where applicable, 
will be developed.  The general category comprises the great majority of all recreation 
activities associated with water projects, including swimming, picnicking, boating, and 
most warm water fishing.  Activities less often associated with water projects, such as big 
game hunting and salmon fishing, are included in the specialized category.  A separate 
range of values is provided annually for each category and for fishing and hunting to 
facilitate adoption of a point system in determining the applicable unit values for each 
individual project under consideration. 
 

(d)  When employing this method to determine recreation benefits, select 
appropriate values from the range of values provided.  If evidence indicates a value 
outside the published range, use the TCM or CVM method. 
 

(e)  In every case, planners are expected to explain the selection of any particular 
value.  To assist in explaining a specific value, a point rating method may be used.  The 
method illustrated here contains five specific criteria and associated measurement 
standards designed to reflect quality, relative scarcity, ease of access, and esthetic 
features.  Since the list of criteria and weights assigned may vary with the situation, 
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public involvement should occur in the value determination process.  Planners are also 
expected to make appropriate use of studies of preferences, user satisfaction, and 
willingness to pay for different characteristics.  When these studies are used, particular 
efforts should be made to use estimates derived elsewhere from applications of the TCM 
and CVM techniques, to support the value selected. 
 

(1)  General recreation (Table 1).  Activities in this category are those associated 
with relatively intensive development of access and facilities as compared to the 
specialized recreation category.  Generally, progressively higher physical standards for 
each unit of carrying capacity is involved in selecting higher unit values, and these may 
be accompanied by larger related non-project costs. 
 

(2)  Specialized recreation (Table 2). 
 

(a)  This category includes those activities whose values are generally lowered, if 
not actually excluded, by the type of development that enhances activities in the general 
recreation category.  Thus, extensive or low-density use and development constitutes the 
higher end of this range of values (e.g., big game hunting, and wilderness pack trips).  
Also included in the upper end of the range are relatively unique experiences such as 
inland and marine fishing for salmon and steelhead, white water boating and canoeing, 
and long-range boat cruises in areas of outstanding scenic value.  Examples of activities 
to which values at the lower end of the range would be assigned include upland bird 
hunting and specialized nature photography. 

 
(b)  The unit day values to be used for both the general and specialized recreation 

categories should be further adjusted to reflect additional quality considerations expected 
to prevail at various project sites in various regions of the Nation, and weighted 
according to their importance to users.  For example, a reservoir that is expected to carry 
a relatively heavy load of suspended silt or is expected to be used beyond optimum 
capacity would be less desirable, and therefore of lower unit value, than one that will 
have clear water and be less crowded. 
 
 (c)  Hunting and fishing may be treated either as general recreation (Table 1) or 
specialized recreation (Table 2) depending upon whether it is associated with developed 
areas or back country areas, respectively.  In either case, the recreation experience 
(criterion “a” in the tables) will be given points according to the additional consideration 
of the chances of success; the midpoint of the value range is associated with the region’s 
average catch or bag.  Other criteria may be modified if appropriately based on available 
evidence about the preferences and willingness to pay of hunters and fishermen for 
different recreation quality factors. 
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(d)  The degree to which alternative non-project opportunities are available to 
users is also considered in the assignment of values.  Higher values should be assigned if 
the population to be served does not have existing water-oriented recreation 
opportunities.  If water-oriented recreation opportunities are relatively abundant, as 
compared to other outdoor recreation opportunities, lower unit values should be assigned, 
even if a large number of visitations are expected at the proposed development. 
 

(e)  The choice of a unit day value must account for transfers to avoid double 
counting of benefits.  The net value of a transfer of use from one site to another is the 
difference in unit day values for recreation at the two sites.  If recreation activities at the 
two sites are comparable, travel cost savings are the only NED benefits associated with 
the transfer.  Use at the site must therefore be disaggregated according to the proportion 
of total estimated use that would not have occurred without the project and the proportion 
of total use that represents transfers from existing sites.  The respective types of uses 
must then be assigned different daily values as indicated. 
 

(f)  Unit values selected are to be considered net of all associated costs of both the 
users and others in using or providing these resources and related services. 

3.  Estimating Use. 
 

(a)  Using the ranges of values requires the study of estimates of annual use 
foregone and expected at recreation sites.  Use can be estimated by a use estimating 
equation or per capita use curve as discussed above, but when these means are available, 
the second step of the travel cost method should generally be used instead of UDVs to 
derive the benefit. 
 

(b)  The capacity method is an alternative method of estimating use, but it has 
severe limitations.  The capacity procedure involves the estimation of annual recreation 
use under without project and with project conditions through the determination of 
resource or facility capacities (taking into consideration instantaneous rates of use, 
turnover rates, and weekly and seasonal patterns of use).  Seasonal use patterns are 
dependent on climate and culture and probably account for the greatest variation in use 
estimates derived through this method.  In general, annual use of outdoor recreation 
areas, particularly in rural locations and in areas with pronounced seasonal variation, is 
usually about 50 times the design load, which is the number of visitors to a recreation 
area or site on an average summer Sunday.  In very inaccessible areas and in those known 
for more restricted seasonal use, the multiplier would be less; in urban settings or in areas 
with less pronounced seasonal use patterns, the multiplier would be greater.  In any case, 
the actual estimation of use involves an analytical procedure using instantaneous 
capacities, daily turnover rates, and weekly and seasonal use patterns as specific data 
inputs. 
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(c).  Because the capacity method does not involve the estimation of site-specific 
demand, its use is valid only when it has been otherwise determined that sufficient 
demand exists in the market area of project alternatives to accommodate the calculated 
capacity.  Its greatest potential is therefore in urban settings where sufficient demand 
obviously exists.  Additionally, its use should be limited to small projects with (1) a 
facility orientation (as opposed to a resource attraction), and (2) restricted market areas 
that would tend to make the use of alternative use estimating procedures less useful or 
efficient. 

4.  Calculating Values.   
 
 The estimates of annual use are combined with the selected unit day values to 
derive an estimate of annual recreation benefits.  The value assigned to each activity or 
category of activities is multiplied by the number of recreation days estimated for that 
activity.  The products are then summed to obtain the estimate of the total value of an 
alternative.  Recreation days to be gained and lost or foregone as a result of a particular 
alternative are listed and valuated separately, not merely shown as net recreation days.  
Transfers of recreational users to or from existing sites in the region must be calculated, 
and the net regional gain or loss used in the final benefit estimated.  Adequate 
information must appear in the discussion of the use estimation and valuation procedure 
or elsewhere in the report concerning the alternative being considered, so that the reader 
can derive a similar value for each activity. 
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Table 1:  Guidelines for Assigning Points for General Recreation 
 

Criteria 
 

Judgment factors 
 
Recreation 
experience1 
 
 
 
Total Points: 30 
 
 
Point Value:     

 
Two general 
activities2 
 
 
 
 
 
 
0-4 

 
Several 
general 
activities 
 
 
 
 
 
5-10 

 
Several 
general 
activities: 
one high 
quality value 
activity3 
 
 
11-16 

 
Several 
general 
activities; 
more than 
one high 
quality high 
activity 
 
17-23 

 
Numerous 
high quality 
value 
activities; 
some general 
activities 
 
 
24-30 

 
Availability of 
opportunity4 
 
 
 
Total Points: 18 
 
 
Point Value:     

 
Several 
within 1 hr. 
travel time; a 
few within 
30 min. 
travel time 
 
 
0-3 

 
Several 
within 1 hr. 
travel time; 
none within 
30 min. 
travel time 
 
 
4-6 

 
One or two 
within 1 hr. 
travel time; 
none within 
45 min. 
travel time 
 
 
7-10 

 
None 
within 1 hr. 
travel time 
 
 
 
 
 
11-14 

 
None within 
2 hr. travel 
time 
 
 
 
 
 
15-18 

 
Carrying 
capacity5 
 
 
 
 
 
Total Points: 14 
 
 
Point Value:     

 
Minimum 
facility for 
development 
for public 
health and 
safety 
 
 
 
 
0-2 

 
Basic 
facility to 
conduct 
activity(ies) 
 
 
 
 
 
 
3-5 

 
Adequate 
facilities to 
conduct 
without 
deterioration 
of the 
resource or 
activity 
experience 
 
6-8 

 
Optimum 
facilities to 
conduct 
activity at 
site 
potential 
 
 
 
 
9-11 

 
Ultimate 
facilities to 
achieve 
intent of 
selected 
alternative 
 
 
 
 
12-14 



Unit Day Method 
 
 

 
Attachment  6 

Table 1:  Guidelines for Assigning Points for General Recreation  (Continued) 
 
 
Accessibility 
 
 
 
 
Total Points: 18 
 
 
Point Value:     

 
Limited 
access by 
any means 
to site or 
within site 
 
 
 
0-3 

 
Fair access, 
poor quality 
roads to 
site; limited 
access 
within site 
 
 
4-6 

 
Fair access, 
fair road to 
site; fair 
access, good 
roads within 
site 
 
 
7-10 

 
Good 
access, 
good roads 
to site; fair 
access, 
good roads 
within site 
 
11-14 

 
Good access, 
high standard 
road to site; 
good access 
within site 
 
 
 
15-18 

 
Environmental 
 
 
 
 
 
Total Points: 20 
 
 
 
Point Value:     

 
Low 
esthetic 
factors6 that 
significantly 
lower 
quality7 
 
 
 
 
0-2 

 
Average 
esthetic 
quality; 
factors exist 
that lower 
quality to 
minor 
degree 
 
 
3-6 

 
Above 
average 
esthetic 
quality; any 
limiting 
factors can 
be 
reasonably 
rectified 
 
7-10 

 
High 
esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
11-15 

 
Outstanding 
esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
16-20 

 
1Value for water-oriented activities should be adjusted if significant seasonal water level 
changes occur. 
2General activities include those that are common to the region and that are usually of 
normal quality.  This includes picnicking, camping, hiking, riding, cycling, and fishing 
and hunting of normal quality. 
3High quality value activities include those that are not common to the region and/or 
Nation, and that are usually of high quality. 
4Likelihood of success at fishing and hunting. 
5Value should be adjusted for overuse. 
6Major esthetic qualities to be considered include geology and topography, water, and 
vegetation. 
7Factors to be considered to lowering quality include air and water pollution, pests, poor 
climate, and unsightly adjacent areas. 
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Table 2:  Guidelines for Assigning Points for Specialized Recreation 
 

Criteria 
 

Judgment factors 
 
Recreation 
experience1 
 
 
 
Total Points: 
30 
 
 
 
Point Value: 

 
Heavy use or 
frequent 
crowding or 
other 
interference 
with use 
 
 
 
 
0-4 

 
Moderate 
use, other 
users evident 
and likely to 
interfere with 
use 
 
 
 
 
5-10 

 
Moderate 
use, some 
evidence of 
other users 
and 
occasional 
interference 
with use due 
to crowding 
 
11-16 

 
Usually little 
evidence of 
other users, 
rarely if ever 
crowded 
 
 
 
 
 
17-23 

 
Very low 
evidence of 
other users, 
never 
crowded 
 
 
 
 
 
24-30 

 
Availability 
of 
opportunity2 
 
 
 
Total Points: 
18 
 
Point Value:     

 
Several 
within 1 hr. 
travel time; a 
few within 
30 min. 
travel time 
 
 
 
0-3 

 
Several 
within 1 hr. 
travel time; 
none within 
30 min. 
travel time 
 
 
 
4-6 

 
One or two 
within 1 hr. 
travel time; 
none within 
45 min. 
travel time 
 
 
 
7-10 

 
None within 
1 hr. travel 
time 
 
 
 
 
 
 
11-14 

 
None within 
2 hr. travel 
time 
 
 
 
 
 
 
15-18 

 
Carrying 
capacity3 
 
 
 
 
 
Total Points: 
14 
 
Point Value:     

 
Minimum 
facility for 
development 
for public 
health and 
safety 
 
 
 
 
0-2 

 
Basic facility 
to conduct 
activity(ies) 
 
 
 
 
 
 
 
3-5 

 
Adequate 
facilities to 
conduct 
without 
deterioration 
of the 
resource or 
activity 
experience 
 
6-8 

 
Optimum 
facilities to 
conduct 
activity at 
site potential 
 
 
 
 
 
9-11 

 
Ultimate 
facilities to 
achieve 
intent of 
selected 
alternative 
 
 
 
 
12-14 
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Table 2  Guidelines for Assigning Points for Specialized Recreation  (Continued) 
 
 
 Accessibility 
 
 
 
 
Total Points: 
18 
 
Point Value:     

 
Limited 
access by any 
means to site 
or within site 
 
 
 
 
0-3 

 
Fair access, 
poor quality 
roads to site; 
limited 
access within 
site 
 
 
4-6 

 
Fair access, 
fair road to 
site; fair 
access, good 
roads within 
site 
 
 
7-10 

 
Good access, 
good roads to 
site; fair 
access, good 
roads within 
site 
 
 
11-14 

 
Good access, 
high standard 
road to site; 
good access 
within site 
 
 
 
15-18 

 
Environmental 
 
 
 
 
 
 
Total Points: 
20 
 
Point Value:     

 
Low esthetic 
factors4 that 
significantly 
lower 
quality5 
 
 
 
 
 
0-2 

 
Average 
esthetic 
quality; 
factors exist 
that lower 
quality to 
minor degree 
 
 
 
3-6 

 
Above 
average 
esthetic 
quality; any 
limiting 
factors can 
be 
reasonably 
rectified 
 
 
7-10 

 
High esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
 
11-15 

 
Outstanding 
esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
16-20 

 
1Value for water-oriented activities should be adjusted if significant seasonal water level 
changes occur. 
2Likelihood of success at fishing and hunting. 
3Value should be adjusted for overuse. 
4Major esthetic qualities to be considered include geology and topography, water, and 
vegetation. 
5Factors to be considered to lowering quality include air and water pollution, pests, poor 
climate, and unsightly adjacent areas. 
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SECTION I. 
Introduction 

This report addresses the Regional Economic Development (RED) issues and Other Social Effects 
(OSE) of the proposed Chatfield Reservoir Storage Reallocation Project (Proposed Reallocation 
Project). The Proposed Reallocation Project increases conservation storage capacity of Chatfield 
Reservoir, altering operations during a multi-year construction period and affecting surrounding park 
recreational usage thereafter. 

The RED portion of this study estimates the regional economic impact of construction and operation 
of the four alternatives under consideration in the United States Army Corps of Engineers (USACE) 
Feasibility Report/Environmental Impact Statement (FR/EIS). 

The OSE portion of this study calculates impacts of the Proposed Reallocation Project on Colorado 
State Parks’ (State Parks) revenue and concessionaire revenue and provides a discussion of lost 
aesthetic values as a result of new water management practices, environmental justice considerations 
and potential property value impacts in the area. 

This introductory section describes the Chatfield State Park setting and the proposed Reallocation 
Project alternatives and documents RED and OSE methodology. 

Background 

Chatfield State Park is located about 25 miles southwest of downtown Denver along the border of 
Arapahoe, Douglas and Jefferson counties at the confluence of the South Platte River and Plum 
Creek. The United States Army Corps of Engineers (USACE) manages the Reservoir for urban flood 
control. Colorado State Parks manages the Reservoir surface and the surrounding land for recreation. 

Approximately 15 Denver area water suppliers have proposed a new water storage project, expanding 
Reservoir storage capacity, raising the water surface level, and altering water level fluctuations from 
current practices. Presently, the surface rises and falls about nine feet during the course of a year, and 
six feet during the high season (May 1 to September 30). Proposed practices would alter annual water 
level fluctuation, potentially causing an increase in the future distance between high and low water 
levels of up to 21 feet. These changes in storage practices would reshape the Reservoir’s boundaries 
and periodically submerge up to 500 acres of upland and riparian habitat, as well as certain roads, 
utilities, trees, facilities, beaches and general recreation including equestrian trails. Changes will also 
affect the natural environment at the Park, altering wildlife migration corridors, as well as visitor use 
and perception of the Reservoir and the Park experience.  

A FR/EIS is underway that addresses the broad impacts of Proposed Reallocation Project alternatives, 
pursuant to National Environmental Policy Act (NEPA) requirements. The USACE is completing an 
economic impact analysis as part of the proposed Reallocation FR/EIS that projects the economic 
impacts on a national level, known as a National Economic Development (NED) analysis. This 
supplemental analysis, sponsored by the Colorado Water Conservation Board and the Colorado 
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Division of State Parks, documents how facility construction and changes in Reservoir management 
will affect regional economic activity, park visitation, concessionaire revenues and Colorado State 
Parks revenues. 

FR/EIS Alternatives and Analytical Coverage 

The following is a list of alternatives with a brief description: 

 Alternative 1. Under Alternative 1 (No Action), Chatfield Reservoir would not be reallocated 
to multipurpose storage and the operation of the reservoir and high water level would remain 
unchanged (5,432 feet m.s.l.). Storage would be achieved through construction of Penley 
Reservoir and the use of existing downstream gravel pits. 

 Alternative 2. Under Alternative 2 (No Action), the status of Chatfield Reservoir would 
remain the same as in Alternative 1. Future water demands would be met through non-tributary 
groundwater and the use of existing downstream gravel pits. 

 Alternative 3. Under Alternative 3 (Proposed Alternative), storage would be reallocated in 
Chatfield Reservoir and the conservation pool elevation would be raised 12 feet to an elevation 
of 5,444 feet m.s.l. 

 Alternative 4. Under Alternative 4, storage would be reallocated in Chatfield Reservoir and 
the conservation pool elevation would be raised 5 feet to an elevation of 5,437 feet m.s.l. Non-
tributary groundwater and gravel pit storage would be used to supplement storage in the 
reservoir. 

The RED portion of this analysis estimates regional economic impacts of construction and operation 
of water delivery infrastructure associated with each of the four alternatives.  

In addition to construction and operation impacts for Alternatives 3 and 4, the RED analysis 
estimates the regional economic impact of the recreation-related response to construction and new 
water management practices at the park. The recreation analysis focuses on proposed reallocation 
Alternative 3 of the FR/EIS, where the new high water elevation would be 5,444 feet m.s.l. 
Alternative 4 in the FR/EIS would raise the high water elevation to 5,437 feet m.s.l. at the Park and 
will likely cause similar or less severe types of recreation impacts. 

The RED analysis also considers the economic impact of the expenditure of local funds to the United 
States Treasury in payment for storage rights in Chatfield Reservoir. This applies to the two 
reallocation alternatives only. The remaining alternatives assume no transfer of local funds to the 
United States Treasury. 

The OSE portion of this report focuses on impacts to State Parks and concessionaire revenue as a 
result of reallocation under Alternatives 3 and 4. The OSE portion of this report also offers a 
qualitative discussion of impacts related to Alternatives 1 and 2. The OSE report also includes a 
qualitative discussion on the benefits of the reallocation project for all four alternatives. 
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 Chatfield State Park 

Chatfield State Park provides full service campgrounds, hiking and biking trails, horse stables, and a 
hot air balloon port, all of which are located around the Reservoir with boating, fishing and a full-
service marina. The Park is popular for its beautiful views of the nearby foothills and water-based 
recreation located in close proximity to the Denver Metro Area. Chatfield State Park had over 1.6 
million visitors in 2007 and remains one of the most visited sites in the Colorado State Parks system. 
Exhibit I-1shows Chatfield State Park, the extent of proposed inundation under Alternatives 3 and 4, 
the Reservoir and key recreation facilities. 

Exhibit I-1. 
Chatfield State Park and Environs 

 
Source: EDAW. 
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In the map on the preceding page, the red line indicates the new high water level for reallocation 
under Alternative 3 and the yellow line indicates the new high water level under Alternative 4; 
illustrating the loss of upland and riparian habitat at high water, and the need to relocate recreation 
facilities. 

Chatfield Reservoir Proposed Storage Reallocation Project 

In 2004, the USACE initiated a feasibility report to “reassign a portion of the storage space in 
Chatfield Reservoir to joint flood control-conservation purposes, including storage for municipal and 
industrial water supply, agriculture, and recreation and fishery habitat protection and enhancement.”1 
Increased water storage will be achieved by raising water elevation, which will also result in 
inundation of portions of the existing Park and developed recreation areas. Seven areas of the park 
will require in-kind replacements of current facilities due to full or partial inundation.  

The Proposed Reallocation Project will have immediate and long-lasting effects on Chatfield 
Reservoir and the surrounding Chatfield State Park. The current maximum high water level at 
Chatfield is 5,432 feet above sea level. Under proposed Alternative 3, the USACE would increase the 
water level to 5,444 above sea level (an increase of 12 vertical feet). Under proposed Alternative 4, the 
USACE would increase the water level to 5,437 above sea level (an increase of 5 vertical feet).  

Accomplishment of this expansion would require a two-year construction effort during which various 
recreation areas around the Park would be intermittently closed for earthwork and facility relocation. 
In general, facilities would be pulled further away from the current water line and elevated by 
extensive cut and fill to accommodate the rising water level. Where possible, trees and other natural 
amenities would be relocated along with the facilities. Efforts would be made to keep the most 
popular park facilities (e.g., swim beach and marina) open for the summer high season during the 
construction period. 

Following facility relocation, the allocated space will be filled—a process requiring approximately one 
to five years, based on water availability. During this time, termed the “incremental reallocation 
period,” the water level would likely be perceived as low as the reservoir fills based on water 
availability.2 Adverse recreation conditions may persist during post construction, but Park visitation is 
expected to rise once construction activities have ended and vegetation regrowth is underway. 

The final phase of expanded reservoir development, called the stabilization period, would see a return 
to relatively stable water levels and traditional park management practices. However, likely water 
storage requirements at the enlarged facility would produce increased seasonal surface level 
fluctuations in comparison with current practices. The reallocation alternatives (5,444 feet and 5,437 
feet) would increase potential water surface fluctuation during the recreation season. This increased 
surface fluctuation could have a lasting effect on the number of recreation visitors at the Park and the 
quality of the recreation experience. 

                                                      
1
 Federal Register September 30, 2004 Vol.69, No.189 

2
 It is uncertain how long the “incremental reallocation period” will ultimately last as it is based on water availability and the 

seniority of the water users’ water rights. The period could take anywhere from 1 to 10 years. This analysis assumes a 5-year 
incomplete reallocation period. 
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RED and OSE Analysis Methodology 

RED methodology. For the purpose of this report, regional economic impacts include the direct, 
indirect and induced impacts of increased or reduced economic activity associated with construction, 
operation and implementation of each proposed alternative in the FR/EIS. The RED analysis 
calculates the positive regional economic impacts of facility construction and operation as well as the 
negative regional economic impacts of the projected recreation response to construction and new 
reservoir management practices. Specifically the RED analysis employed the following methodology: 

 BBC obtained construction cost and timeline data from State Parks, the CWCB and the 
USACE for the four alternatives under consideration in the EIS. Cost estimates form the basis 
of economic impact modeling for construction. 

 BBC interviewed Chatfield recreation user groups to assess their sensitivity to the reallocation 
process. The input of current Chatfield recreators provides the basis for visitation change and 
site substitution estimates, which in turn is used to model economic impacts. BBC used visitor 
responses to calculate expected changes in visitation in all periods of Reservoir construction, 
incremental reallocation and stabilization. 

 BBC defined an appropriate study area for economic impact estimation consistent with 
methodology used by the USACE for the NED analysis. 

 For the two reallocation alternatives, BBC conducted IMPLAN3 model runs for construction, 
operations and recreation impacts. Direct, indirect and induced effects are estimated for regional 
economic output and employment. Recreation related economic impact analysis is considered 
for all non-substituted local recreation spending. 

 For the two non-allocation alternatives, BBC conducted IMPLAN model runs for construction 
and operations impacts only. Direct, indirect and induced effects are estimated for regional 
economic output and employment. 

 The RED analysis also considers the economic impact of the expenditure of local funds to the 
United States Treasury in payment for storage rights in Chatfield Reservoir. This applies to the 
two reallocation alternatives only. The remaining alternatives assume no transfer of local funds 
to the United States Treasury. 

The RED analysis is contained in Section IV of this report. 

OSE methodology. The USACE defines OSE to include social impacts that result from specific 
project elements that are not considered in RED or other associated USACE studies. In this 
application, BBC considers State Parks and concessionaire revenue as the main subject of the OSE 
report. Specifically the OSE analysis employed the following methodology: 

 BBC conducted a series of interviews with Chatfield State Park staff and Park concessionaires to 
gain an understanding of current operations and prospective changes under new reservoir 
management practices. 

                                                      
3
 IMPLAN is a regional economic modeling software package commonly used in economic impact analysis. The economic 

modeling process is discussed in detail in Section IV. 



PAGE 6, SECTION I BBC RESEARCH & CONSULTING 

 Using interviews; and visitation and visitor spending data obtained from Colorado State Parks 
and the USACE, BBC documented current levels of State Parks revenue and concessionaire 
receipts as a baseline condition. Baseline visitation data are shown in Appendix A. 

 Post-reallocation revenue impacts were calculated for the State Parks system and on-site marina 
and horse stable concessionaires. BBC projected these impacts for several years to document the 
effects of changes in visitation during the construction period and after visitation stabilizes 
under the new Reservoir management practices. 

 Final State Parks revenue impact calculations include estimates of in-system recreation 
substitution where persons no longer satisfied with the Chatfield experience will find a 
substitute State Park venue, e.g. Cherry Creek State Park, thus minimizing overall State Parks 
losses. 

 In addition to the above, BBC provided qualitative discussions on lost aesthetic values as a result 
of new water management practices, environmental justice considerations and potential 
property value impacts in the area. The OSE report also includes a qualitative discussion on the 
benefits of the reallocation project.  

 The OSE report offers a qualitative discussion of impacts of all four alternatives considered in 
the EIS, although the focus of the analysis is the on-site revenue impacts of reallocation on 
Chatfield State Park. 

The overall objective of the RED/OSE study is to supplement current EIS efforts and more 
accurately portray local socioeconomic impacts associated with the Proposed Reallocation Project. 
The USACE is conducting a separate study that portrays economic impacts on a broader level (NED 
Analysis). 

Limitations and Caveats 

The visitation and associated park revenue and visitor spending impacts described in this report are 
based on a construction schedule that lasts approximately 2 years and has a phased closure of facilities 
that strives to minimize recreation impacts. Any variation in the duration of construction and the 
timing of certain facility closure will alter the impact projections contained in this report. 

Additionally the speed at which the reallocated storage space in the reservoir is filled with water post 
construction is not known at this time. It is likely that visitation will rise with the amount of water 
stored at Chatfield. If reallocated storage space is slow to be filled, park visitors will perceive the water 
level to be low, and visitation may be slower to rebound. After reallocation project is complete, water 
management practices will have effects on recreation at Chatfield. A water management agreement is 
not currently in place between State Parks and the water suppliers. This report assumes a return to 
somewhat normal water fluctuation for recreation, but that may not be the case in practice. 

Park visitation response to reallocation is based on a survey of recreation user group representatives. 
Survey respondents were instructed to answer the survey as a representative of a broader group. The 
survey had about 88 individual responses, although many respondents stated visitation preferences on 
multiple recreation activities. Admittedly, the survey sample size is small, but a larger survey effort 
was not possible due to budget and timing constraints. A multi-seasonal intercept survey would be 
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the most appropriate sampling method in the absence of monetary and temporal constraints. The 
survey respondents only considered their visitation response to Alternative 3 and did not provide any 
information for Alternative 4. Accordingly, recreation impacts of Alternative 4 are estimates, 
provided by BBC, using Alternative 3 visitor reactions and current conditions as estimate boundaries. 

Project Scope Change 

In March 2008, BBC was retained by the Colorado Division of State Parks to examine the impacts of 
the Proposed Reallocation Project on visitation and visitor spending at Chatfield State Park. At the 
completion of that engagement, BBC was retained by the Colorado Water Conservation Board 
(CWCB) and the USACE to expand the previous scope and produce the RED/OSE report contained 
herein. 

BBC produced this report for incorporation in the FR/EIS under the direction of the USACE and 
CWCB. State Parks participated only as a cooperating agency. 

Report Organization 

Following this Introduction, Section II describes current economic conditions in the Denver 
Metropolitan Area and current conditions at Chatfield State Park, including current visitation and 
associated visitor spending. Section III describes the physical changes to facilities associated with the 
Proposed Reallocation Project. Section IV presents the RED analysis and Section V presents the OSE 
analysis. A detailed visitation profile is included in Appendix A. The survey instrument used to 
estimate changes in visitation is included as Appendix B. 



SECTION II. 
Current Conditions 
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SECTION II. 
Current Conditions 

This section describes current economic conditions in the Denver Metropolitan Area as well as 
visitation at Chatfield State Park and associated revenue generated by visitor spending. Current 
visitor related spending and revenue is presented for expenditures that occur inside the park and 
outside the park for recreation related supplies and services. Current visitation and related spending 
activity forms the baseline for estimation of recreation-related economic impacts related to 
reallocation. Current economic data are shown to give context for economic impact estimates 
presented in Section IV and State Parks revenue impacts presented in Section V. 

Study Area Demographic and Economic Conditions 

Based on USACE Design Memorandum PC-46, Master Plan, Chatfield Lake, Colorado, Updated 
January 2002, the Chatfield State Park “market area” consists of Adams, Arapahoe, Denver, Douglas, 
and Jefferson counties, within which 92 percent of Chatfield visitors reside. Those five counties also 
comprise the Denver Metropolitan Area, the largest metropolitan area in Colorado. The following 
tables present demographic and economic data on the five-county study area and the State, for 
comparison. 

Population. The total population of the five-county study area is estimated at about 2.5 million in 
2010. The study area accounts for about half of Colorado’s population. Within the study area, the 
city and county of Denver is the most populous, with over 600,000 residents projected in 2010. 
Exhibit II-1 shows historic and projected population in the study area and in the State of Colorado 
from 1990 to 2030. 

Exhibit II-1. 
Historic and Projected Population, Five-County  
Study Area and State of Colorado, 1990 to 2030 

Adams 363,857        401,332        447,760        548,709        647,222        23.1% 44.5%

Arapahoe 487,967        533,091        578,444        677,125        772,616        18.5% 33.6%

Denver 554,636        576,928        631,809        700,455        743,782        13.9% 17.7%

Douglas 175,766        249,094        296,072        388,905        464,492        68.4% 56.9%

Jefferson 527,056        532,417        551,938        608,282        669,464        4.7% 21.3%

Total Study Area 2,109,282   2,292,862   2,506,023   2,923,476   3,297,576   18.8% 31.6%

Colorado 4,301,261 4,731,275 5,171,798 6,186,161 7,227,385 20.2% 39.7%

Study Area Portion 
of State Population

Population

49.0% 48.5% 48.5% 47.3% 45.6%

2000 2005 2010 2020 2030 2000-2010 2010-2030

Population Growth

 
Source: State of Colorado, Department of Local Affairs. 
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Growth in the study area is estimated at about 19 percent between 2000 and 2010, which is slightly 
less than growth in the State as a whole (20 percent). Among study area counties, Douglas County 
grew the most between 2000 and 2010, about 68 percent. 

Study area population growth is estimated at about 32 percent between 2010 and 2030, while the 
State is expected to grow by 39 percent over the same period. By 2030, the study area is expected to 
account for about 45 percent of total State population, which represents a decline from 49 percent in 
2000. 

Employment. In 2009, there were over 1.2 million jobs in the study area, which accounts for about 
49 percent of all jobs in the state. Exhibit II-2 shows employment growth in the study area and the 
State from 1990 to 2009. 

 Exhibit II-2. 
Employment and Employment Growth, Denver  
Metropolitan Area and State of Colorado, 1990 to 2009 

Adams County 136,389 181,994 205,195 33.4% 12.7%

Arapahoe County 216,760 275,617 285,555 27.2% 3.6%

Denver County 238,400 296,655 293,799 24.4% -1.0%

Douglas County 34,345 103,664 148,131 201.8% 42.9%

Jefferson County 246,796 302,787 281,768 22.7% -6.9%

Total 872,690 1,160,717 1,214,448 33.0% 4.6%

Colorado 1,678,229 2,300,192 2,492,540 37.1% 8.4%

Study Area Portion 
of State Employment

52.0% 50.5% 48.7%

1990 2000 2009 1990-2000 2000-2009

Employment GrowthEmployment

 
Source: State of Colorado, Department of Local Affairs. 

Employment in study area and the State has grown since 1990. Between 1990 and 2000, 
employment in the study area grew by 33 percent, while the State increased 37 percent. For the 
2000-2009 period, study area employment increased by about 5 percent and the state by about 8 
percent. 
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Labor force and unemployment. Between 1990 and 2009, the labor force in the study area grew 
by over 405,800 or about 44 percent (Exhibit II-3). Comparable growth in the State was 932,100 or 
about 53 percent. The comparatively more rapid increase in labor force in the State is attributable to 
greater population growth in other areas of the State relative to the study area. 

Exhibit II-3. 
Labor Force and Unemployment Rate, Denver  
Metropolitan Area and State of Colorado, 1990 to 2009 

Adams County 144,431 5.6% 187,163 2.8% 225,426 9.0%

Arapahoe County 225,057 3.7% 282,477 2.4% 309,366 7.7%

Denver County 252,190 5.5% 305,904 3.0% 321,346 8.6%

Douglas County 35,429 3.1% 105,842 2.1% 158,548 6.6%

Jefferson County 256,416 3.8% 310,079 2.4% 304,674 7.5%

Study Area 913,523 4.5% 1,191,465 2.6% 1,319,360 8.0%

Colorado 1,768,954 5.1% 2,364,990 2.7% 2,701,026 7.7%

Labor Unemploy-
ment Force ment

1990 2000 2009

Unemploy-Labor Labor Unemploy-
Force ment Force

 
Source: State of Colorado, Department of Local Affairs. 

The unemployment rate for the study area has been volatile since 1990. For that year, the rate 
averaged 4.5 percent. By 2000, it averaged 2.6 percent, and in 2009 it rose to 8.0 percent. For the 
State, comparable figures are 5.1 percent, 2.7 percent, and 7.7 percent, respectively. 

Chatfield State Park Current Visitation 

In 2007, 1,664,148 people visited the park. The park is popular for its views of the nearby foothills 
and water-based recreation including boating, fishing, swimming and marina services. The park 
attracts visitors for camping, hiking and biking trails, the horse stables, a hot air balloon port, and 
model airplane runways. The south end of the park features bird watching, open fields popular with 
dog tracking and training enthusiasts, and a gravel pond popular with fishing enthusiasts, picnickers, 
swimmers and scuba divers. Exhibit II-4 below displays visitation by recreation activity in 2007. 
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Exhibit II-4. 
Visitation by Recreation Activity, Chatfield State Park, 2007 

Trail Uses: 403,503   29.9% Surface Water (continued): 

Hiking / Jogging / Walking 83,591      5.0% Jet Skiing 29,856     1.8%

Bicycling on Trail 204,372    12.3% Water Skiing 44,164     2.7%

Dog Exercise Area 88,636      5.3%

Equestrian Trail Use 13,007      0.8% Fishing: 34,640    4.1%

Personal Interpretation 2,570        0.2% Ice Fishing at Reservoir 2,300       0.1%

Non-Personal Interpretation 10,083      0.6% Shore Fishing at Reservoir 32,340     1.9%

Environmental Education 1,244        0.1%

Picnicking: 14,270     0.9%

Camping 94,758     5.7% Group Picnicking 10,000     0.6%

Non-Group Primary Picnicking, Lake 4,270       0.3%

Gravel Pond Uses: 35,819     2.2%

Canoeing and Kayaking 414            0.0% Special Uses: 30,644    1.8%

Long-Distance Swim Training 9,400        0.6% Dog Tracking 1,764       0.1%

Open Water Swim 16,300      1.0% Search and Rescue Dog Training 100          0.0%

Shore Fishing 2,497        0.2% Hot Air Ballooning 4,404       0.3%

Primary Picnicking (non-group) 3,350        0.2% Flying Model Airplanes 15,570     0.9%

Water Rescue Dog Training 230            0.0% View Birds / Wildlife; Photography 8,806       0.5%

Scuba diving 3,628        0.2%

Equestrian Use: 39,138    2.4%

Swimming/Swim Beack 50,235     3.0% Horseback Riding - Spring Gulch 2,548       0.2%

Horseback Riding, not in trail counts 36,590     2.2%

Surface Water Recreation: 185,721   14.4% Subtotal, Non-Sightseers 943,046   56.7%

Boat Fishing 54,318      3.3%

Other Motorcraft Use 68,156      4.1% Sightseeing 721,102   43.3%

Other Non-Motorcraft Use 43,545      2.6%

Total 2007 Visitation 1,664,148

Percent of

Visitation

2007

Visitation

2007

Percent of

Visitation

20072007

Visitation

Note: The visitation categories are aggregated for ease of description; note that State Parks and the Corps defined more than 40 categories 

Source: Colorado State Parks; US Army Corps of Engineers. 

About one-third of Chatfield visitors use trails for their primary recreation, this includes hiking, 
biking and equestrian trail use. Other large visitation groups are surface water recreation (14 percent) 
and camping (6 percent). Although the swim beach accounts for just 3 percent of overall visitation, it 
is only open from Memorial Day to Labor Day. The swim beach often attracts more than 15,000 
visitors per month during the summer. The largest visitor group is considered “sightseers,” who are 
defined as those who do not participate in any defined recreation activity or merely accompany an 
active recreator to the park. In 2007, about 721,102 sightseers visited Chatfield State Park. 
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The following describes each recreation activity and the park facilities used by recreators at Chatfield. 

Trails. Chatfield State Park has an extensive trail system. Bike and foot travel comprise the majority 
of traffic on Chatfield’s trails. Access to trails is gained entering the park via a vehicle gate or through 
one of five public trail systems that connect to the Chatfield trail system.1 In 2007, 403,503 people 
visited the park for trail use, including environmental education and interpretive users. 

Camping. Camping is one of the few year round activities available at Chatfield. There are 197 
campsites, offering a mix of electric and full service recreational vehicle sites, although tent camping is 
permitted at all sites. The campground is located south of the marina. Camping fees are assessed on a 
per-night basis by type of site provided.2 Other amenities provided at the campsite area include 
laundry machines, shower/restroom facilities, volleyball nets, horseshoe pits, a playground, and an 
amphitheater. In 2007, 94,758 people visited the park for all types of camping. 

Gravel ponds. The Chatfield gravel ponds offer a unique deep-water environment for swimming, 
fishing, scuba diving and other activities. The gravel ponds are also popular with picnickers and dog 
trainers. In 2007, 35,819 people visited the gravel ponds at Chatfield. 

Swim beach. The swim beach is a popular destination for summer visitors at the park. Located on 
the west side of the reservoir, the swim beach offers changing rooms, showering facilities, restrooms, 
picnic tables, and grilling facilities. In addition to the beach facilities there are horseshoe pits, lawn 
areas, and a beach volleyball court that provide additional recreation opportunities. In 2007, 50,235 
people visited the park to use the swim beach. 

Boating and surface water recreation. Water recreation is another popular activity at the park. 
During the peak boating season, from April to October, the reservoir hosts powerboats, sailing 
vessels, jet skis, water-skiers, and fishing boats. The water surface is accessed through one of three 
boat ramps. Two boat ramps are located in the northwest portion of the park and the third is located 
southeast of the marina. Chatfield’s marina concessionaire offers slip rentals, boat rentals, boat 
storage, a restaurant and a small grocery store. The area surrounding the marina attracts visitors to the 
20 picnic tables, two group picnic areas, a fishing pier, a beach volleyball court, and two horseshoe 
pits. In 2007, 240,039 people visited the park for surface water recreation, including boat anglers. 

Fishing. Chatfield offers a variety of fishing opportunities. Visitors who purchase a Colorado 
Division of Wildlife fishing license can participate in fishing at the park. In addition to individual 
and group fishing trips, commercial fishing companies utilize the reservoir for fishing tours year 
round. Shore fishing is available at the reservoir as well as ice fishing. In 2007, 34,640 people visited 
the park for shore and ice fishing. 

                                                      
1
  Trails that feed into Chatfield are: Mary Carter Greenway, Centennial trail, Columbine Trail, Highline Canal Trail, and 

Waterton Canyon/Colorado Trail. 
2
  Chatfield offers electric hookups at all campsites and full hookups (water, sewer, and electric) at select sites. 
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Picnicking. Picnic areas are located throughout the park. Open from May 1st through September 
30th, picnic sites are available on a first come, first serve basis offering tables and grills. There are 
group picnic sites available for reservation located at Marina Point, Riverside, Heronry Overlook, and 
Fox Run. During operation in 2007, 14,270 people visited the park for group and individual 
picnicking. 

Special uses. Chatfield is home to several special use sites that are unusual in Colorado. Chatfield 
provides launch sites for hot air balloons, runways for motorized model airplanes, and fields for dog 
tracking and rescue dog training. Chatfield is also popular for wildlife viewing and photography. In 
2007, 30,644 people visited the park for all special uses. 

Equestrian. Chatfield accommodates individual and group horseback riding in Spring Gulch and at 
the Chatfield Livery. Visitors who do not own their own horse can visit the concessionaire operated 
Chatfield Livery for hayrack rides, pony rides and horseback rides. For horse owners, Chatfield Livery 
offers boarding opportunities on a monthly basis. In 2007, 39,138 people visited the park for 
equestrian uses. 

Chatfield State Park On-site Revenue  

Visitors to Chatfield State Park spend money on entrance fees, camping, group picnics and at either 
of the concessionaire operated businesses at the park. The following discusses current revenue 
generated inside the park by visitors. 

State parks revenue. According to the 2007 fiscal year end Chatfield park manager report, 
Chatfield generated about $1.15 per visitor in revenue during the previous fiscal year. Exhibit II-5 
displays park revenue in 2007.  

In 2007, Chatfield State Park generated $1.9 million in revenue, which represents about 3 percent of 
State Parks approximate $60 million budget in FY 2007. State Parks generates revenue from park 
admission passes, camping charges, group picnic fees and special use permits. The park also generates 
revenue indirectly through its concessionaire agreements with the marina and horse stables operators, 
which contribute a portion of their gross revenue to State Parks. 

BBC used reported park revenue per visitor to estimate park revenue receipts because it takes into 
account variation in group size, as park admission is imposed per vehicle and not per person. State 
Parks also sells season passes that add further variation to admission charges per visit. The use of an 
average revenue per visitor figure accounts for these variations in admission charges. 

Exhibit II-5. 
Revenue Estimates, Chatfield Reservoir, 2007 

Source: 

June 2007 Chatfield State Park Manager Report. 

 Category 

Total Visitors 1,664,148        
Revenue per Visitor $1.15

FY 2007 Revenue $1,913,770

Values 
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Concessionaire revenue. The marina is one of two concessionaires permitted within Chatfield. 
The marina provides services to boaters and campers at Chatfield. Exhibit II-6 below displays annual 
revenue collected by the marina and the associated revenue shared back to State Parks as part of the 
concessionaire agreement. 

Annual slip rentals provide the majority of revenue for Chatfield marina (nearly 70 percent). The 
remaining 30 percent of marina revenue is generated by dry boat storage, boat rentals and food and 
grocery sales. State Parks receives a portion (approximately 4.7 percent or $54,640) of total revenues 
in addition to a $5,000 annual fee as part of the concessionaire agreement. 

The horse stables concession generates revenue through boarding, adult and children’s riding lessons, 
hay rides and guided horseback rides. Exhibit II-7 below displays annual revenue collected by the 
marina and the associated revenue share to State Parks as part of the concessionaire agreement. 

The horse stables concessionaire provided data on sources of revenue via a telephone interview. State 
Parks receives a portion (approximately 6.7 percent or $7,918) of total revenues in addition to a $500 
annual fee. 

Together the marina and horse stables generate about $1.3 million dollars in gross revenue before 
annual fee and revenue share payments to State Parks. State Parks receives approximately $68,000 in 
fees and gross revenue sharing from concessionaires under the concessionaire agreements.  

Exhibit II-6. 
Annual Marina Revenues 

Source: 

Colorado State Parks; Personal interview with  
Linda Perry, Chatfield Marina Concessionaire,  
April 28, 2009 

Revenue Source

Slip Rentals $800,000

Dry Storage $192,000

Rentals $30,000

Restaurant, Groceries, Sundries $149,000

Total Revenue at Marina $1,171,000

Annual fee (2008) $5,000

Gross Revenue Share (4.7%) $54,640

Annual Revenue to State Parks $59,640

Annual Revenue

Exhibit II-7. 
Annual Horse Stable Revenues 

Source: 

Colorado State Parks, Phone interview with 
Bob Hantschel, Paint Horse Stables Concessionaire, 
May 27, 2009. 

Revenue Source

Boarding $58,690

Rides, Lessons, Other $58,690

Total Horse Stable Revenue $117,380

Annual fee (2008) $500

Gross Revenue Share (6.7%) $7,918

Annual Revenue to State Parks $8,418

Annual Revenue
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Chatfield State Park Off-site Visitor Spending  

Park visitors also generate economic activity outside the park by purchasing goods and services related 
to their trips to Chatfield. In 2009, Corona Research completed a market assessment study for State 
Parks. The report compiled information on demographics, marketing, funding, visitor preferences, 
satisfaction and visitor spending. The Corona study provides information on visitor spending within 
a 50-mile radius of the park associated with respondents’ trips to Chatfield. Off-site visitor spending 
was calculated on a per vehicle basis. State Parks data from traffic counts at the park shared with BBC 
indicated that there are about 2.6 visitors per vehicle at Chatfield. Exhibit II-8 displays the estimated 
annual visitor related expenditure within a 50-mile radius of Chatfield Reservoir.   

According to the Corona study, visitor expenditure within a 50-mile radius is about $17.19 per 
person.3 Estimated annual off-site direct economic activity related to Chatfield visitor spending is 
about $28.6 million. 

                                                      
3
 The question on the survey stated, “On this visit to the state park, how much money did you spend within 50 miles of the 

park that was related to your trip to the state park?” Spending was reported by vehicle at $44.70 per vehicle. The survey also 
report an average of 2.6 persons per vehicle, thus spending per visitor is $17.19. 

Exhibit II-8. 
Expenditure within 50-mile radius  
of Chatfield Reservoir, 2007  

Source: 

2009 Corona Research Colorado State Parks Market  
Assessment Study; 2007 Chatfield State Park Visitation Data. 

Category

Total Visitors 1,664,148     

Expenditure per visitor within $17.19

50-mile radius of Chatfield 

Estimated Annual Expenditure $28,606,704

Value
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SECTION III. 
Proposed Reservoir Management  
and Operational Changes 

This section describes current facilities at Chatfield State Park, proposed facility location changes 
with reallocation and the associated construction timeline. The final park program is also discussed.  

Recently, EDAW, a planning and engineering firm, completed a Recreation Modification Study of 
Chatfield Reservoir that details affected areas and proposed facility relocation associated with 
reallocation. The EDAW report supplies much of the content in this section. 

Current Facility Inventory and Proposed Changes 

The current maximum water level at Chatfield under normal conditions is 5,432 feet above sea level 
and the average water level between May 1 and September 30 is 5,426 feet above sea level. The 
USACE plans to increase the maximum water level to 5,444 (12 feet) above sea level under the 
proposed alternative (Alternative 3) of the Reallocation Project. Seven areas of the park will require 
in-kind replacements of current facilities due to full or partial inundation. Embankment material will 
be excavated from the project site and facilities will be relocated to effectively raise the level of the 
facilities surrounding the park. Facility relocation and excavation activities will have impacts on 
recreation until construction is complete and grading and re-vegetation efforts are underway.  

The following discussion of park facilities and reallocation impacts focuses on Alternative 3, although 
information is also offered on Alternative 4. Under Alternative 4, the maximum water level will be 
increased to 5,437 feet above sea level, which is 5 feet higher than the current maximum water 
elevation. Impacts will be similar to Alternative 3, although more facilities will be partially inundated 
rather than fully inundated under Alternative 4. 

North Boat Ramp. The North boat ramp area provides boater access to the water on the west side 
of the park. There are two boat ramps, a paved parking area, restrooms, picnic tables, grills, bollards, 
and a variety of additional support facilities. Under Alternative 3, the asphalt, concrete trails, picnic 
tables, dumpsters, grills, regulatory signs, and water hydrants will be partially inundated. Four day-
use shelters and four bollards will be fully inundated at 5,444 feet. To offset inundation impacts, the 
parking lot and ramp turn-around area will be re-graded and raised. The boat ramps will be re-
graded, raised and extended. Fill material will be excavated west of the existing parking lots for use in 
facility relocation. 

Under Alternative 4, the two existing boat ramps would be inundated. Remaining areas, including 
most of the parking, the picnic shelters and circulation roads, would remain above the normal high 
water line. 
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Massey Draw. Massey Draw is located south of the North Boat Ramp. Massey Draw attracts 
visitors for its proximity to the lake, picnic tables, volleyball courts, horseshoe pits and grills. Under 
Alternative 3, the asphalt trails will be partially inundated and the beach area, volleyball court, and 
horseshoe pits will be fully inundated. To offset inundation impacts, there will be relocation of trees, 
trails, parking lots, and the beach with in-kind replacements. There is no extensive fill needed for 
facility relocation at Massey Draw. 

Under Alternative 4, the beach area, including a volleyball court and horseshoe pits, and the picnic 
area would be fully inundated, and the asphalt trails would be partially inundated. 

Swim Beach Area. The Swim Beach area is heavily visited during high season and has experienced 
significant facility development to accommodate its popularity. The Swim Beach area consists of a 
main swim beach, Jamison picnic area, Eagle Cove beach, and Deer Creek picnic area and balloon 
launch.  

Under Alternative 3, all facilities at the main swim beach, Jamison picnic area, and Eagle Cove beach 
will be fully inundated and the majority of the facilities at Deer Creek will be inundated at 5,444 foot 
water level. To offset inundation impacts, there is extensive fill material needed to raise facilities and 
create new breakwater capes to protect the swim beach. Fill excavated from open space west of the 
existing swim beach area will be a source of material for the modification project. Several trails, picnic 
areas, parking lots, and day-use areas will be relocated with in-kind replacements throughout the 
Swim Beach area. 

Under Alternative 4, all facilities at the main swim beach, Jamison picnic area and Eagle Cove beach 
will be fully inundated. The Deer Creek area would not be inundated under Alternative 4. 

Catfish Flats/Fox Run Group Areas. Located south of the Swim Beach area, the Catfish 
Flats/Fox Run Group areas are home to picnic tables/shelters, restrooms, a volleyball court, horseshoe 
pits, and related facilities.  

All facilities will experience near full inundation under Alternative 3. To offset inundation impacts, 
fill will be used to raise areas around existing facilities. Fill excavated from open space west of the 
existing facilities across the main park road will be a source of material for this modification project. 
Trails, picnic areas, restrooms, and parking lots will be relocated with in-kind replacements 
throughout the Catfish Flats and Fox Run Group areas. 

Under Alternative 4, most facilities at Catfish Flats and Fox Run will experience full inundation. 
Only the north picnic area, parking area and restrooms at Catfish Flats, and the parking area at Fox 
Run will escape full inundation. 

King Fisher, Gravel Pond and Platte River Trail Head. Located at the southern end of 
Chatfield Lake, the King Fisher, Gravel Pond and Platte River Trail Head areas have facilities 
including trails, restrooms, dumpsters, and benches. The majority of usage in this area of the park 
consists of groups including kayakers, scuba divers, water dog training, fishing and swimming.  

In their present configuration, all King Fisher and Gravel Pond facilities will be fully inundated 
under Alternative 3. If full inundation were to occur, the Gravel Pond would become part of the 
reservoir and in-kind replacement is not feasible. To offset inundation impacts, the main park road 
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running on the north side of the pond (separating the reservoir and pond) will be rebuilt on top of a 
new bridge. There will also be dikes constructed that abuts the north and east side of the gravel pond 
to prevent inundation. The new dikes on the north and east side of the Gravel Pond will need 
extensive fill taken from open spaces south of the horse stables.  

Under Alternative 4, the Kingfisher areas will also experience full inundation. The Gravel Pond itself 
will not be inundated under Alternative 4, however, adjacent roads and parking area will be partially 
inundated and must be raised with earth fill and rebuilt. 

The Platte River Trail Head is not as affected by reallocation as King Fisher or the Gravel Pond 
under either Alternative 3 or Alternative 4. The parking area, restroom and trailhead are not affected 
by reallocation. Certain sections of concrete trail, however, will be inundated and will require 
modification.  

Marina Area. Similar to the Swim Beach, the Marina Area has been extensively developed to 
accommodate its popularity. Facilities at the marina include a boat ramp, picnic tables, fishing pier, 
restaurant, and a network of trails and walkways.  

The entire Marina Area will be inundated under Alternative 3 and Alternative 4. To offset 
inundation impacts, fill will be used to raise and re-grade the boat ramp and breakwaters. Excavated 
fill from open spaces south of the existing marina will be a source of material for the modification 
project. The marina, rip-rap embankment, restaurant, parking lots, and trails will be relocated with 
in-kind replacements.   

Plum Creek Area. The Plum Creek Area is located at the southwestern side of the reservoir and is a 
popular location for wildlife viewing. The area has a trailhead with picnic tables, restrooms and 
parking. The entire Plum Creek Area will be inundated under Alternative 3 and Alternative 4. Fill is 
not necessary and minimal construction is needed to relocate existing trails, roads and parking areas 
with in-kind replacements, although there will be significant underground utility relocation in this 
area.   

Construction Period and Phasing 

The USACE and State Parks plan to minimize visitation loss by developing a construction schedule 
with minimal impact during high season and extensive impact during low season. The USACE and 
State Parks have agreed to allow the swim beach and marina to remain open from May through 
September during the entire construction period. Exhibit III-1 displays a preliminary construction 
schedule for the Proposed Reallocation Project, developed by State Parks construction consultants. 
The expected start and finish dates of construction for each park recreation area is presented along 
with shading to represent the high season (May through September). Construction is planned to 
begin in mid-September of year 1 and continue, uninterrupted, until mid-May of year 4. The overall 
construction period is estimated at 32 months. The construction period for recreation related 
economic impacts is estimated to occur over 2 years, as all facility closures will take place within the 
first 24 months of construction. 

The recreation impacts discussed in subsequent Section IV and Section V are based on the 
construction schedule presented in Exhibit III-1. Any change in the schedule of facility closure or the 
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overall duration of the construction period will alter the recreation impacts and revenue loss 
projections shown in this report. 

It is important to note that the construction schedule provided on the following page represents the 
construction schedule for Alternative 3 only. No construction schedule for Alternative 4 was provided 
to BBC. 
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Exhibit III-1. 
Chatfield State Park Reallocation Construction Schedule 

Facility

North Ramp

Swim Beach

Massey Draw

Eagle Cove

Jamison

Deer Creek Day Use/
Balloon Launch

Catfish Flats

Marina Point

South Ramp and
 Riverside Marina

Fox Run

King Fisher

Gravel Pond

Platte River

Roxborough Cove

Plum Creek Picnic Area

Misc. Work Items

Erosion Control

MAR APRSEP OCT NOV DEC JAN FEB NOV DEC JAN FEBJUL AUG SEP OCT NOV DECMAY JUN JUL AUGSEP OCT MAR APRMAR APR MAY JUN

Year 1 Year 2 Year 3 Year 4

MAYJAN FEB

 

Note: Shaded months indicate high visitation season. 

Source: BBC Research & Consulting 
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SECTION IV. 
Regional Economic Development (RED) Analysis 

This section presents the results of the RED analysis for the Chatfield Reallocation Feasibility Study. 
The RED analysis has been prepared in accordance with the methodology described in Section I of 
this report. For this analysis, the study area has been defined as Arapahoe, Adams, Denver, Douglas 
and Jefferson Counties, which encompasses all physical facilities of each proposed alternative. The 
study area is described in detail later in this section. The RED analysis supplements the related 
National Economic Development (NED) analysis, which covers costs and benefits of alternatives at 
the national level. 

The RED results are organized into two components, corresponding to different economic effects 
anticipated under the Project. The construction and operation of each proposed alternative is 
analyzed, including the regional economic effects attributed to construction-related capital outlays 
and ongoing facility and water delivery system operation. Construction and operations economic 
impacts are presented for all four Alternatives in the FR/EIS. The RED analysis also considers the 
economic impacts of the recreation response at Chatfield State Park during the construction period 
and when park and water management practices stabilize after construction. Both beneficial 
(construction impacts) and adverse effects (recreation impacts) are considered in the RED analysis. 

The values reported for economic output represent monetary impacts and are reported in 2010 
dollars. Employment impacts represent the change in the number of annual jobs in the region. In the 
context of this analysis, one annual job is equivalent to one person being employed full time during a 
single year. Changes in employment are tied to relationships between economic activity and labor 
productivity and do not consider local labor force conditions.  

Regional Economic Modeling 

The RED effects considered in this report are quantified using a regional economic model that is 
based on the principles of input-output (I-O) analysis. I-O analysis is a method of measuring the flow 
of commodities and services among industries, institutions, and final consumers within a defined 
study area. I-O models capture transactions in an economy and account for industry linkages and 
availability of local goods and services. These economic linkages allow I-O models to calculate the 
effects of an economic event on all sectors of the local economy.  

This analysis employs I-O analyses to measure two types of economic impacts—industry output and 
employment. Industry output refers to the value of goods and services produced in a region, which 
includes the value of local intermediate goods and services used in the production process. 
Employment is measured by the number of annual jobs produced by an economic event. 

The I-O model presents results in direct, indirect, and induced economic output and employment 
within a study area. Direct economic impacts refer to the response of a given industry (i.e., changes in 
output and employment) based on demand for that industry. Indirect effects refer to changes in 
output and employment resulting from the purchasing of local intermediate goods and services 
caused by the direct economic effects. Induced economic effects refer to changes in output and 
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employment caused by expenditure associated with changes in local household income generated by 
direct and indirect economic activity. 

For this study, the IMPLAN modeling package is used to estimate regional economic effects of the 
Proposed Reallocation Project. IMPLAN is commonly used to perform economic impact analysis. It 
was originally developed by the US Forest Service and is widely used by public and private sector 
analysts for regional economic impact modeling. 

The RED analysis is based on a five-county model of the Denver Metropolitan Area. A 2006 
IMPLAN dataset was used in the analysis, which was obtained from the State of Colorado, 
Department of Local Affairs, State Demographer’s Office. The data has been specially customized for 
the State Demographer and represents the data set used by the State for economic modeling. All 
input values were deflated to 2006 dollars for modeling purposes; however, all economic impact 
estimates are presented in constant 2010 dollars. 

Study Area 

The definition of an appropriate study area is important for the RED analysis because the extent of 
regional economic impacts will depend on the size of the study area. The study area, at a minimum, 
should capture the direct economic effects of the Proposed Reallocation Project, but should not be so 
large that project effects would be “drowned out” by other economic activity. An operating economic 
area is generally the appropriate study area. The five-county Denver Metropolitan Area, which 
includes Adams, Arapahoe, Denver, Douglas and Jefferson Counties has been chosen as the study 
area because it is the closest operating economic area and will capture most project-related impacts. 
The study area also produces the majority of recreation related visitors at Chatfield State Park. 

Regional Economic Impacts—Project Construction and Operation 

Implementation of any of the alternatives would result in substantial construction-related 
expenditures and generate demand for construction labor and support services, which would generate 
a positive short-term impact to the regional economy. Expenditures on construction materials and 
equipment that are made within the region would generate additional economic benefits as spending 
flows through the local economy through industry linkages.  

Project construction would temporarily support a labor force hired to physically construct the 
project, as well as for construction management and oversight services. Further, labor income earned 
by construction-related workers would be re-spent, in part, in the local economy, generating 
additional economic activity. 

In addition to construction, there would be ongoing annual expenditure to operate the facilities and 
delivery systems implemented under each alternative. Economic impacts of annual operating costs are 
estimated for each alternative. A third cost is estimated in addition to the positive impacts of 
construction capital outlay and annual operations costs: the negative regional economic impact of a 
lump sum payment made by local water users to the Federal Treasury for water storage at Chatfield 
Reservoir. This impact is estimated for Alternatives 3 and 4 only. No Federal water storage payments 
are assumed for Alternatives 1 and 2.  
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The following table summarizes the direct expenditure associated with construction, operation and 
storage payments for each alternative. Exhibit IV-1 presents direct expenditure on construction, 
operations and Federal water storage payments for the 4 alternatives. 

Exhibit IV-1. 
Construction, Operations and Water Storage  
Direct Expenditure, Alternatives 1-4, Chatfield Reallocation Project 

Cost Category

Construction Costs $270.80 $179.90 $105.90 $177.20

Annual Operating Costs $1.66 $0.79 $2.01 $1.38

Federal Storage Payment $0.00 $0.00 ($14.00) ($5.20)

Alternative 4Alternative 3Alternative 2Alternative 1

Costs in 2010 $Millions

 
Note: Construction cost estimates include the cost of facility construction, and construction related to environmental and 

recreation modification requirements. See Section III for a detailed discussion. 

Source: Colorado Water Conservation Board; Tetra-Tech. 

The total direct effects of project construction were translated into annual values because the 
IMPLAN model is based on annual data. Estimates of annual construction activity were developed 
based on a rough approximation of project schedule and phasing supplied by the FR/EIS lead 
engineering consultant. These data indicate that for Alternatives 1 and 2, a two-year construction 
schedule is anticipated with uniform activity across both years. The construction schedule for 
Alternatives 3 and 4 is presented in prior Section III. For the purposes of RED modeling, about 90 
percent of construction is expected to be complete in years 1 and 2, with the remaining 10 percent 
occurring in year 3.1 

Operations related spending is estimated as an ongoing annual economic impact that is assumed to 
begin the year following construction. Economic impacts from operational expenditures are projected 
for 50 years from the onset of construction.2 The lump sum Federal water storage payment associated 
with Alternatives 3 and 4 is assumed to occur in year 1 at the start of construction.3 

Spending and labor requirements are estimated on an annual basis, based on the above assumptions. 
The estimated annual values represent the direct inputs into the IMPLAN model developed for the 
study area. 

A summary of the regional economic impacts of each alternative is presented in Exhibit IV-2, which 
shows economic impacts by year, as well as 50-year total values. The proposed alternative (Alternative 
3) is expected to generate a total of $318.0 million in economic output in the region, which includes 
the direct impact of the project ($186.4 million) and the resulting economic activity generated in 

                                                      
1
 Environmental modification activity and related expenditure is expected to continue after recreation facility modifications 

are complete, but the vast majority of these expenditures will be for real estate acquisition rather than construction materials 
or labor. 
2
 The 50-year analysis period used in the RED analysis is slightly different from the 50-year analysis period used in the 

NED analysis. The RED analysis period starts at the onset of construction and extends 50 years. The NED analysis period 
starts after construction is complete and extends 50 years. The economic impacts of project operations are expected to 
extend beyond the 50-year analysis period. 
3
 The water users may make their water storage payment in a lump sum or over a mutually agreed payment period. A lump 

sum payment is assumed in this analysis. 
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response to project demands for goods and services (indirect impacts) and spending attributed to 
direct and indirect labor earnings (induced impacts), which total an additional $131.6 million. 
Economic impacts for the other three alternatives are shown for comparison. 

Each alternative would also generate direct, indirect, and induced jobs. In addition to the 
approximate 324 construction jobs per year directly supported by the proposed alternative over the 
first two years of construction, an additional 292 annual jobs would be generated in the study area, 
for a total of about 615 annual jobs in the study area per year during the first two years of project 
construction. Payment associated with water storage leaving the region represents a loss of about 154 
total jobs (i.e., direct, indirect and induced jobs) during the first year of construction under the 
proposed alternative. Ongoing operational spending is estimated to support about 22 total jobs per 
year. In total, the employment benefits of project construction and operations are estimated to be 
approximately 2,257 person-years of employment over the 50-year analysis period in the study area 
under the proposed alternative. About half of that total is attributable to ongoing operations 
expenditure. Employment impacts for the other three alternatives are shown for comparison. 
Exhibit IV-2. 
Regional Economic Impacts, Construction, Operations and  
Water Storage Expenditure, Alternatives 1-4, Chatfield Reallocation Project 

Impact/Year

Alternative 1

Direct $135.4 $1.7 $350.4 920.0 11.8 2,406.4

Indirect $52.7 $0.1 $108.8 327.3 0.4 673.8

Induced $63.4 $0.8 $163.8 501.2 6.1 1,295.2

Total $251.6 $2.5 $623.1 1,748.5 18.3 4,375.4

Alternative 2

Direct $90.0 $0.8 $217.9 611.5 5.6 1,491.8

Indirect $35.1 $0.0 $71.7 217.6 0.2 444.8

Induced $42.2 $0.4 $101.9 333.2 2.9 805.6

Total $167.2 $1.2 $391.5 1,162.3 8.7 2,742.2

Construction Construction

Year 1-2

Output Employment

Operations 50-Year 

Year 1-2 Year 3-50 Total

Operations

Year 3-50 Total

50-Year 

Impact/Year(s)

Alternative 3

Direct $47.7 $10.6 ($14.0) $2.0 $186.4 323.8 72.0 (99.5) 14.3 1,292.2

Indirect $18.6 $4.1 ($0.6) $0.1 $44.7 115.2 25.6 (3.2) 0.5 276.3

Induced $22.3 $5.0 ($6.5) $0.9 $86.9 176.4 39.2 (51.3) 7.4 688.5

Total $88.5 $19.7 ($21.1) $3.0 $318.0 615.4 136.8 (154.0) 22.2 2,257.0

Alternative 4

Direct $79.7 $17.7 ($5.2) $1.4 $237.0 541.8 120.4 (37.0) 9.8 1,627.6

Indirect $31.1 $6.9 ($0.2) $0.1 $71.5 192.8 42.8 (1.2) 0.3 441.3

Induced $37.4 $8.3 ($2.4) $0.6 $110.8 295.2 65.6 (19.0) 5.1 876.7

Total $148.2 $32.9 ($7.8) $2.1 $419.4 1,029.8 228.8 (57.2) 15.2 2,945.6

Employment

Operations

Years 4-50 Total

50-Year 

Storage

Construction Payment

Years 1-2

Construction

Output

Payment

Storage

(Year 1)Year 3

50-Year 

Years 1-2 Year 3 (Year 1) Years 4-50 Total

Operations

Note: 1. Economic output figures in millions of 2010 dollars. 

 2. Direct impacts based on data provided by the FR/EIS lead engineer, indirect and induced impacts calculated by the IMPLAN model. 

 3. Total employment represents the total number of employment person-years over the 50-year analysis period. 

 4. Figures may not add precisely due to rounding. 

Source: BBC Research & Consulting. 
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All impacts in the preceding table can be considered relatively insignificant (less than 1 percent) when 
compared to the Denver Metropolitan Area’s $150.8 billion metropolitan GDP4 and 1.2 million5 in 
employment in 2009. 

Recreation Economic Impacts—Alternative 3 

Construction and operation of the proposed alternative will affect recreational activity at Chatfield 
State Park if recreational facilities are closed to accommodate construction activities. Reduced 
recreation use would affect recreation-related spending patterns and local economic activity resulting 
in adverse RED impacts.  

Recreation preferences survey. To estimate visitation loss at Chatfield State Park during 
construction, surveys were distributed to representatives of Chatfield recreation user groups, who 
were specifically assembled by the USACE on April 16, 2009 to review the reallocation and facility 
modification plan for the proposed alternative. The information gathered during the meeting forms 
the basis of the NED analysis completed by the USACE and the RED analysis in this report. 

Attendees were asked to describe their primary, secondary and tertiary (if applicable) recreation 
activity at the park. The visitation survey instrument is included in Appendix B. Attendees reported 
the number of days they use the park per activity and if there are any local substitute sites for their 
primary recreation activity. The attendees were then shown graphics that depicted the new facilities 
and water levels that would exist under the two reallocation alternatives. To gauge visitation loss, 
respondents were asked to review the reallocation plan and estimate the extent to which their usage 
may change during construction; one to five years after construction when water is incrementally 
reallocated to the reservoir conservation storage pool(incremental reallocation); and when park and 
water management practices stabilize. Attendees were aware that they were providing responses as a 
representative of a broad user group.  

Survey respondents were only asked to state their visitation responses to the effects of the proposed 
alternative (Alternative 3). Because Alternative 4 would have similar, but less severe effects on 
facilities at the park during and post-construction, BBC estimated impacts for Alternative 4 using 
Alternative 3 as an estimate boundary. Estimates for visitation impacts associated with Alternative 4 
are provided following Alternative 3 estimates. There will be no recreation impacts at Chatfield State 
Park associated with Alternatives 1 or 2.   

Forty-five individuals completed the survey reporting 88 activities, indicating each respondent was 
involved in nearly two activities at the park. Among all responses, 22 types of activities were 
identified. The breadth of activities suggests that all visitation groups were represented. In this 
analysis, uses were aggregated into like categories. For instance, “water dog training”, “scuba diving” 
and other like uses were placed in the category “Gravel Pond Use” because these groups exclusively 
use that facility and will likely have similar reactions to park facility changes. 

Exhibits IV-3 through IV-5 present projected visitation loss at Chatfield during three periods of the 
Proposed Reallocation Project: (1) project construction; (2) the incremental reallocation period where 

                                                      
4
 Bureau of Economic Analysis. http://www.bea.gov/newsreleases/regional/gdp_metro/2009/pdf/gdp_metro0909.pdf 

5
 See Exhibit II-2 for Denver Metropolitan Area employment. 
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reallocation is incomplete and water levels are perceived as low; and (3) after reallocation is complete 
and park management operations stabilize.  

Results are calculated based on total days among all survey respondents. For example, trail hikers, 
joggers and walkers will have an estimated loss of 23.3 percent of visitation during construction. All 
of the visitors who specified this activity in the survey were asked to estimate the number of days they 
visit the park each year. Respondents were then asked by how many days they would reduce their 
visits during construction. All of the respondents’ visitor days were summed (total visitor days) and 
all respondents’ reduced days were summed (total decreased days). The total number of reduced days 
was divided by the total number of visitor days yielding the percent visitation loss. All figures are 
annual. 

Reported sightseers at the park are reduced by the average reduction of all other recreation users. 
Sightseers are defined as participating in no particular recreation activity and most often accompany 
other recreators at the park. 

Visitors who indicated they will not visit Chatfield during and after construction may choose to 
recreate at other parks and recreation areas in the study area. Many survey respondents indicated they 
would substitute their visit to Chatfield with a visit to another local recreation site, either at another 
state park or municipal or county recreation area.6 For example, trail users reported substitute sites 
including Bear Creek Trail, Washington Park, and the Platte River trail. Visitors to substitute 
recreation sites are assumed to make similar purchases of goods and services as they would had they 
visited Chatfield. Exhibits IV-3 through IV-5 also present projected regional visitation recovery 
through substitute recreation sites. All substitute site data is obtained directly from survey responses. 

State Parks has indicated that nearby substitute parks, especially Cherry Creek State Park, reach 
capacity during summer weekends. Substitute site capacity was not evaluated as part of this analysis 
and it is assumed that nearby parks can absorb displaced Chatfield recreation. 

The basis for recreation-related regional economic impacts is the non-substituted visitation at 
Chatfield State Park. All visitors who will not continue visiting Chatfield and do not substitute a trip 
to Chatfield with another local recreation site are assumed to discontinue their recreational activity or  
seek recreation opportunities outside the region, thus causing regional reduction of recreation related 
spending. No adverse regional economic impact is calculated for those visitors that would substitute a 
visit to Chatfield with a visit to another regional recreation area. 

Following Exhibit IV-5 is a discussion of each park use that describes park usage categories, sources of 
visitation loss estimates and the rationale behind any adjustments made to the survey data. Shaded 
figures in the exhibits have been adjusted from the stated survey results by BBC and State Parks to 
better reflect expected visitor response to proposed reallocation. 

                                                      
6
 Nearby substitute sites include Cherry Creek and Roxborough State Parks, Waterton Canyon, Aurora Reservoir, Jefferson 

County Open Space, Bear Creek Reservoir, an extensive regional trail network and other county and municipal parks. 
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Exhibit IV-3. 
Chatfield State Park Visitor Response Construction Period — RED Alternative 3 

Annual Visitors Percent
Visitation Percent Loss Lost Recovered at

2007 Construction Construction Regional Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         23.3% 19,477               81.8% 15,932      

Bicycling on Trail 204,372       37.7% 77,048               80.0% 61,638      

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         6.5% 845                     25.0% 211            

Personal Interpretation 2,570           23.3% 599                     81.8% 490            

Non-Personal Interpretation 10,083         23.3% 2,349                 81.8% 1,921         

Environmental Education 1,244           23.3% 290                     81.8% 237            

CAMPING 94,758        20.0% 18,952              81.8% 15,503     

GRAVEL POND USES:

Canoeing and Kayaking 414              3.7% 15                       50.0% 8                

Long-Distance Swim Training 9,400           3.7% 348                     50.0% 174            

Open Water Swim 16,300         3.7% 603                     50.0% 302            

Shore Fishing 2,497           3.7% 92                       50.0% 46              

Primary Picnicking, Gravel Ponds 3,350           3.7% 124                     50.0% 62              

Water Rescue Dog Training 230              3.7% 9                         50.0% 5                

Scuba diving 3,628           3.7% 134                     50.0% 67              

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.7% 2,010                 70.0% 1,407         

Other Motorcraft Use 68,156         3.7% 2,522                 70.0% 1,765         

Other Non-Motorcraft Use 43,545         3.7% 1,611                 70.0% 1,128         

Jet Skiing 29,856         3.7% 1,105                 70.0% 774            

Water Skiing 44,164         3.7% 1,634                 70.0% 1,144         

FISHING:

Ice Fishing at Reservoir 2,300           11.0% 253                     83.3% 211            

Shore Fishing at Reservoir 32,340         11.0% 3,557                 83.3% 2,963         

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         

SPECIAL USES

Hot Air Ballooning 4,404           35.7% 1,572                 33.3% 523            

Flying Model Airplanes 15,570         10.0% 1,557                 25.0% 389            

Dog Tracking 1,764           100.0% 1,764                 16.7% 295            

Search and Rescue Dog Training 100              100.0% 100                     16.7% 17              

View Birds / Wildlife; Photography 8,806           59.3% 5,222                 66.7% 3,483         

EQUESTRIAN USE: -            

Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -             

Horseback Riding, not in trail counts 36,590         6.5% 2,378                 25.0% 595            

SUBTOTAL, NON-SIGHTSEERS: 943,046 165,864            127,417   

SIGHTSEEING 721,102 126,828            97,429     

Total 2007 Visitation 1,664,148 Total Visitors Lost 292,692            Total Visitors Lost After 67,846     

Construction 17.6% Regional Substitution 4.1%

Projected Visitors Lost

Regional Alt Site
Recovered at

Visitors

Projected Visitors Recovered

Source: BBC Research & Consulting. 
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Exhibit IV-4. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Years 1–5 after Construction) RED Alternative 3 

Annual Visitors Percent
Visitation Percent Loss Lost Recovered at

2007 Inc. Reallocation Inc. Reallocation Regional Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         14.8% 12,371               81.8% 10,119    

Bicycling on Trail 204,372       14.5% 29,634               80.0% 23,707    

Dog Exercise Area 88,636         0.0% -                      0.0% -          

Equestrian Trail Use 13,007         3.5% 455                     25.0% 114         

Personal Interpretation 2,570           14.8% 380                     81.8% 311         

Non-Personal Interpretation 10,083         14.8% 1,492                 81.8% 1,220      

Environmental Education 1,244           14.8% 184                     81.8% 151         

CAMPING 94,758        10.0% 9,476                81.8% 7,751     

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      50.0% -          

Long-Distance Swim Training 9,400           0.0% -                      50.0% -          

Open Water Swim 16,300         0.0% -                      50.0% -          

Shore Fishing 2,497           0.0% -                      50.0% -          

Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          

Water Rescue Dog Training 230              0.0% -                      50.0% -          

Scuba diving 3,628           0.0% -                      50.0% -          

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559   

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.5% 1,901                 70.0% 1,331      

Other Motorcraft Use 68,156         3.5% 2,385                 70.0% 1,670      

Other Non-Motorcraft Use 43,545         3.5% 1,524                 70.0% 1,067      

Jet Skiing 29,856         3.5% 1,045                 70.0% 732         

Water Skiing 44,164         3.5% 1,546                 70.0% 1,082      

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          

Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500      

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068      

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      33.3% -          

Flying Model Airplanes 15,570         0.0% -                      25.0% -          

Dog Tracking 1,764           100.0% 1,764                 16.7% 295         

Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            

View Birds / Wildlife; Photography 8,806           42.7% 3,760                 66.7% 2,508      

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          

Horseback Riding, not in trail counts 36,590         3.5% 1,281                 25.0% 320         

SUBTOTAL, NON-SIGHTSEERS: 943,046 88,992              68,522   

SIGHTSEEING 721,102 68,048              52,396   

Total 2007 Visitation 1,664,148 Total Visitors Lost 157,040            Total Visitors Lost after 36,122   

Incremental Reallocation 9.4% Regional Substitution 2.2%

Projected Visitors Lost

Visitors
Recovered at

Regional Alt Site

Projected Visitors Recovered

Source: BBC Research & Consulting. 
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Exhibit IV-5. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) RED Alternative 3 

Annual Visitors Percent
Visitation Percent Loss Lost Recovered at

2007 Stabilization Stabilization Regional Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         8.5% 7,105                 81.8% 5,812      

Bicycling on Trail 204,372       10.9% 22,277               80.0% 17,822    

Dog Exercise Area 88,636         0.0% -                      0.0% -          

Equestrian Trail Use 13,007         3.5% 455                     25.0% 114         

Personal Interpretation 2,570           8.5% 218                     81.8% 178         

Non-Personal Interpretation 10,083         8.5% 857                     81.8% 701         

Environmental Education 1,244           8.5% 106                     81.8% 87            

CAMPING 94,758        0.0% -                     81.8% -          

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      50.0% -          

Long-Distance Swim Training 9,400           0.0% -                      50.0% -          

Open Water Swim 16,300         0.0% -                      50.0% -          

Shore Fishing 2,497           0.0% -                      50.0% -          

Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          

Water Rescue Dog Training 230              0.0% -                      50.0% -          

Scuba diving 3,628           0.0% -                      50.0% -          

SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -          

SURFACE WATER RECREATION:

Boat Fishing 54,318         0.0% -                      70.0% -          

Other Motorcraft Use 68,156         0.0% -                      70.0% -          

Other Non-Motorcraft Use 43,545         0.0% -                      70.0% -          

Jet Skiing 29,856         0.0% -                      70.0% -          

Water Skiing 44,164         0.0% -                      70.0% -          

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          

Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          

PICNICKING

Group Picnicking 10,000         10.0% 1,000                 50.0% 500         

Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214         

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      33.3% -          

Flying Model Airplanes 15,570         0.0% -                      25.0% -          

Dog Tracking 1,764           100.0% 1,764                 16.7% 295         

Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            

View Birds / Wildlife; Photography 8,806           36.7% 3,232                 66.7% 2,156      

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          

Horseback Riding, not in trail counts 36,590         3.5% 1,281                 25.0% 320         

SUBTOTAL, NON-SIGHTSEERS: 943,046 38,822              28,216   

SIGHTSEEING 721,102 29,685              21,575   

Total 2007 Visitation 1,664,148 Total Visitors Lost 68,507              Total Visitors Lost after 18,716   

Stabilization 4.1% Regional Substitution 1.1%

Projected Visitors Lost

Visitors
Recovered at

Regional Alt Site

Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Trail Use. The trail use category includes visitors who walk, run, hike, cycle, mountain bike and ride 
horses on Chatfield’s trail network. The visitation loss numbers are taken directly from the survey, 
with the exception of dog exercise area users. The dog exercise area is located below the dam at 
Chatfield and will be unaffected by construction activities. 

Camping. Camping visitation includes the following categories of visitation: group camping, electric 
camping and basic camping. No adjustments were made to the survey data. 

Gravel pond. Gravel pond visitation includes the following categories of visitation: scuba diving, 
water dog training, long distance swim training at the gravel pond, shore fishing at gravel ponds, 
canoeing and kayaking at gravel ponds, open water swimming and primary picnicking at the gravel 
ponds. There was no visitation loss reported for these users, although these data were adjusted 
upward to 3.7 percent during the construction period to reflect the annualized amount of visitation 
loss over the 2-year construction period based on the number of days the gravel ponds are closed, 
based on the construction schedule presented in prior Section III.7 

Swim Beach. Swimming/swim beach visitation had just one observation from the survey and thus 
required adjustment. The respondent originally indicated a 100 percent loss during construction and 
a 50 percent loss during the post construction period. BBC has adjusted the loss downward to 25 
percent during the construction period and the incremental reallocation period. This adjusted 
visitation response was vetted through State Parks and reflects a significant visitation response given 
the popularity of the swim beach. 

Surface water recreation. Surface water recreation visitation includes the following categories of 
visitation: boat fishing, other motorcraft use, other non-motorcraft use, jet skiing, and water skiing. 
The visitation loss numbers are taken directly from the survey, with the exception of adjusting the 
visitation loss to zero (from 1 percent in the survey) during the “stabilization” period. There is an 
expectation that boater visitation will return to present levels after reallocation is complete.  

Shore and ice fishing. No adjustments to the survey data were made for shore and ice fishing. 

Hot air ballooning. No category aggregation or adjustments to survey data were made for hot air 
ballooning. 

Model airplanes. Model airplane survey respondents indicated no sensitivity to construction or 
reallocation. They indicated that there are few other model airfields in the region. Included is a 10 
percent visitation loss during construction to reflect a mild visitation response to the general adverse 
conditions at the park at the request of State Parks. There is an expectation that model airplane 
enthusiast visitation will rebound immediately after construction.  

                                                      
7
 Gravel Ponds estimated to be closed for about 27 days over 2 summer seasons (May through October). The percent 

reduction was divided in half to annualize visitation loss over the two-year construction period. 
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Picnicking. Picnicking visitation includes the following categories of visitation: group picnicking, 
and non-group primary picnicking. The survey indicated no picnicker sensitivity to construction or 
reallocation. State Parks believes the impacts to be greater, however, because of general adverse 
conditions during construction and facility distance from the water line during the incremental 
reallocation and stabilization periods. The figures have been adjusted to a 50 percent visitation loss 
during construction and incremental reallocation, and a 10 percent loss thereafter.  

Dog tracking/search and rescue. For dog tracking and dog search and rescue training, the 
survey yielded little sensitivity to construction or reallocation. The numbers were adjusted to a 100 
percent loss across construction, incremental reallocation and stabilization because the areas of the 
park presently used for dog tracking will be inundated or unusable for their specialized purposes. 
State Parks staff is uncertain whether these uses will return to Chatfield after reallocation. This 
projected total loss of visitation represents a worst-case scenario that may be resolved post-reallocation 
between State Parks and dog tracking/search and rescue groups. 

Wildlife viewing/nature observation/photography. No adjustments to the survey data were 
made for wildlife viewing/nature observation/photography visitation.  

Equestrian. Equestrian visitation includes the following categories of visitation: horseback riding - 
Spring Gulch and horseback riding - (not in trail counts). Equestrians exhibited only a modest 
sensitivity to the construction and incremental reallocation periods. The visitation loss numbers are 
taken directly from the survey.  

Total visitation loss and site substitution. The results of the survey and subsequent 
adjustments yields a total annual loss at Chatfield State Park of about 292,700 visitors or 18 percent 
during construction, about 157,000 visitors or 9 percent during incremental reallocation and about 
68,500 visitors or 4 percent after operations stabilize. After site substitution is considered, regional 
visitation loss is substantially less: about 67,800 visitors or 4 percent during construction, about 
36,100 visitors or 2 percent during incremental reallocation and about 18,700 visitors or 1 percent 
after operations stabilize. 

Regional Economic Impacts—Recreation—Alternative 3 

Implementation of the proposed alternative would result in a reduction of recreation related 
expenditure in the region, which would generate a negative impact to the regional economy, as local 
residents and out of region visitors recreate and spend outside the study area. BBC applied a similar 
IMPLAN modeling framework to recreation as was used for modeling construction and operations 
impacts. The following exhibit shows the process for calculating direct economic impacts of 
construction-related recreation losses at Chatfield State Park. 
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Exhibit IV-6. 
Direct Regional 
Recreation 
Spending Loss, 
Alternative 3 

Note: 

Regional Spending per person 
obtained from Colorado State 
Parks Visitation survey, See 
Section II, page 6-7 for more 
discussion. 

Source: 
BBC Research & Consulting. 

Annual Regional Visitation Loss 67,846           36,122        18,716        

Regional Spending 17.19$           17.19$        17.19$        
(Per person per Visit)

Annual Direct Economic Impact 1,166,273$   620,937$   321,728$   
(2010 Dollars)

StabilizationReallocation
Incremental

Construction

Recreation Analysis Period

 

Direct economic impacts are calculated by multiplying the annual expected visitation loss after 
regional substitution sites are considered by regional spending per person, obtained from Colorado 
State Parks 2009 Market Assessment Study.8 The resulting annual figures represent lost spending in 
the regional economy as a result of project construction and subsequent water management practices. 
These figures are then input directly into the IMPLAN model to calculate the associated indirect and 
induced economic impacts. Results of the IMPLAN modeling process are presented in terms of 
economic output and employment. 

A summary of the regional economic impacts of construction of each alternative is presented in 
Exhibit IV-7, which shows economic impacts by year, as well as 50-year total values. The proposed 
alternative is expected to reduce economic output in the region by about $37.3 million over 50 years, 
which includes the direct impact of the project (a loss of $21.3 million) and the resulting indirect and 
induced impacts, which total an additional loss of $16.0 million. 

Exhibit IV-7. 
Regional Economic Impacts, Recreation, Alternative 3,  
Chatfield Reallocation Project 

Impact/Year

Direct ($1.2) ($0.6) ($0.4) ($21.3) (29.3) (15.6) (9.3) (536.5)

Indirect ($0.3) ($0.1) ($0.1) ($5.0) (1.7) (0.9) (0.5) (29.4)

Induced ($0.6) ($0.3) ($0.2) ($11.0) (4.8) (2.5) (1.5) (86.6)

Total ($2.0) ($1.1) ($0.6) ($37.3) (35.8) (19.0) (11.3) (652.5)

Year 1-2Year 9-50

50-Year 

TotalYear 9-50

Stabilization

Incremental 

Reallocation

Year 3-8

Construction

Output (2010 $Million) Employment (Annual Jobs)

Total

50-Year 

Incremental 

Construction Reallocation Stabilization

Year 1-2 Year 3-8

Note: 1. Economic output figures in 2010 dollars. 

 2. Direct impacts based on data provided by the FR/EIS lead engineer, indirect and induced impacts calculated by the IMPLAN model. 

 3. Total employment represents the total number of employment person-years over the 50-year analysis period. 

 4. Figures may not add precisely due to rounding. 

Source: BBC Research & Consulting. 

Employment impacts are estimated at a loss of about 36 total jobs per year during the 2-year 
construction period, including direct, indirect and induced impacts. During the incremental 
reallocation period, job losses would total 19 jobs per year. After park and water management 

                                                      
8
 The 2009 Market Assessment Study, completed by Corona Research, estimated park visit related spending per vehicle per 

visit within a 50-mile radius of Chatfield State Park ($44.70), and an average 2.6 visitors per vehicle, thus per person 
spending is estimated to be $17.19. 
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stabilizes, job losses would total about 11 jobs per year. These economic output and employment 
losses are relatively minor when compared to the positive economic benefits of project construction 
and operation presented in Exhibit IV-2. No recreation related adverse economic impacts are 
associated with either Alternative 1 or 2. 

The economic and employment impacts of Alternative 3 can be considered relatively insignificant 
(less than 1 percent) when compared to the Denver Metropolitan Area’s $150.8 billion metropolitan 
GDP9 and 1.2 million10 in employment in 2009. 

                                                      
9
 Bureau of Economic Analysis. http://www.bea.gov/newsreleases/regional/gdp_metro/2009/pdf/gdp_metro0909.pdf 

10
 See Exhibit II-2 for Denver Metropolitan Area employment. 
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Recreation Economic Impacts—Alternative 4 

Construction and operation of Alternative 4 will affect recreational activity at Chatfield State Park if 
recreational facilities are closed to accommodate construction activities. Reduced recreation use 
would affect recreation-related spending patterns and local economic activity resulting in adverse 
RED impacts.  

In order to estimate visitation impacts associated with Alternative 4, visitation impacts from 
Alternative 3 were adjusted downward (less significant visitation loss). As discussed previously, the 
visitation loss estimates for Alternative 3 were derived from a survey of user groups conducted in 
spring 2009. No user group reactions to Alternative 4 were solicited at that time, so Alternative 4 
visitation impacts represent an estimation of visitor response based on Alternative 3 data and not 
actual stated preference data.  

Exhibits IV-8 through IV-10 on the following pages present projected visitation loss at Chatfield 
during three periods of the Proposed Reallocation Project, Alternative 4: (1) project construction; (2) 
the incremental reallocation period where reallocation is incomplete and water levels are perceived as 
low; and (3) after reallocation is complete and park management operations stabilize. Shaded figures 
in the exhibits show adjustments from Alternative 3 figures. 

Adjustments to the survey for Alternative 4 visitation impacts are as follows: 

 Trail uses, camping, model airplane enthusiasts and horseback riders reduce visitation 
by 75 percent of the Alternative 3 amount during construction, incomplete reallocation 
and stabilization. This figure is an estimate that is intended to adjust visitor response to 
represent a less significant degree of inundation, but still account for the overall 
disruption of park facilities and traffic flow. 

 Gravel pond recreation users reduce visitation by half of the Alternative 3 amount 
during the construction period. The road adjacent to the site will have to be closed for a 
period, but impacts are less significant than Alternative 3. 

 Hot air balloon visitation is unchanged by Alternative 4. The balloon launch site is not 
expected to be inundated and balloonists will likely use the park as they did before the 
proposed reallocation project. 

 All other park users reduce visitation by the same degree as reported in the Alternative 3 
survey. This includes boaters, anglers, wildlife viewers, picnickers and other special park 
uses. No adjustments were made to these visitation categories because water access 
impacts are similar between each alternative. Almost all picnic areas are affected 
similarly by both alternatives, and the wildlife viewing opportunities near the shoreline 
will be equally affected. 

Exhibits IV-8 through IV-10 also present projected regional visitation recovery through substitute 
recreation sites. All substitute site data is obtained directly from survey responses and is the same data 
presented previously for Alternative 3. 
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Exhibit IV-8. 
Chatfield State Park Visitor Response Construction Period — RED Alternative 4 

Annual Visitors Percent
Visitation Percent Loss Lost Recovered at

2007 Construction Construction Regional Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         17.5% 14,628               81.8% 11,966      

Bicycling on Trail 204,372       28.3% 57,837               80.0% 46,270      

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         4.9% 637                     25.0% 159            

Personal Interpretation 2,570           17.5% 450                     81.8% 368            

Non-Personal Interpretation 10,083         17.5% 1,765                 81.8% 1,444         

Environmental Education 1,244           17.5% 218                     81.8% 178            

CAMPING 94,758        15.0% 14,214              81.8% 11,627     

GRAVEL POND USES:

Canoeing and Kayaking 414              1.8% 7                         50.0% 4                

Long-Distance Swim Training 9,400           1.8% 169                     50.0% 85              

Open Water Swim 16,300         1.8% 293                     50.0% 147            

Shore Fishing 2,497           1.8% 45                       50.0% 23              

Primary Picnicking, Gravel Ponds 3,350           1.8% 60                       50.0% 30              

Water Rescue Dog Training 230              1.8% 4                         50.0% 2                

Scuba diving 3,628           1.8% 65                       50.0% 33              

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.7% 2,010                 70.0% 1,407         

Other Motorcraft Use 68,156         3.7% 2,522                 70.0% 1,765         

Other Non-Motorcraft Use 43,545         3.7% 1,611                 70.0% 1,128         

Jet Skiing 29,856         3.7% 1,105                 70.0% 774            

Water Skiing 44,164         3.7% 1,634                 70.0% 1,144         

FISHING:

Ice Fishing at Reservoir 2,300           11.0% 253                     83.3% 211            

Shore Fishing at Reservoir 32,340         11.0% 3,557                 83.3% 2,963         

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      33.3% -             

Flying Model Airplanes 15,570         7.5% 1,168                 25.0% 292            

Dog Tracking 1,764           100.0% 1,764                 16.7% 295            

Search and Rescue Dog Training 100              100.0% 100                     16.7% 17              

View Birds / Wildlife; Photography 8,806           59.3% 5,222                 66.7% 3,483         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -             

Horseback Riding, not in trail counts 36,590         4.9% 1,793                 25.0% 448            

SUBTOTAL, NON-SIGHTSEERS: 943,046 132,825            102,390   

SIGHTSEEING 721,102 101,565            78,293     

Total 2007 Visitation 1,664,148 Total Visitors Lost 234,390            Total Visitors Lost After 53,707     

Construction 14.1% Regional Substitution 3.2%

Projected Visitors Lost

Regional Alt Site
Recovered at

Visitors

Projected Visitors Recovered

Source: BBC Research & Consulting. 
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Exhibit IV-9. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Years 1–5 after Construction) RED Alternative 4 

Annual Visitors Percent
Visitation Percent Loss Lost Recovered at

2007 Inc. Reallocation Inc. Reallocation Regional Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         11.1% 9,279                 81.8% 7,590      

Bicycling on Trail 204,372       10.9% 22,277               80.0% 17,822    

Dog Exercise Area 88,636         0.0% -                      0.0% -          

Equestrian Trail Use 13,007         2.6% 338                     25.0% 85            

Personal Interpretation 2,570           11.1% 285                     81.8% 233         

Non-Personal Interpretation 10,083         11.1% 1,119                 81.8% 915         

Environmental Education 1,244           11.1% 138                     81.8% 113         

CAMPING 94,758        7.5% 7,107                81.8% 5,814     

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      50.0% -          

Long-Distance Swim Training 9,400           0.0% -                      50.0% -          

Open Water Swim 16,300         0.0% -                      50.0% -          

Shore Fishing 2,497           0.0% -                      50.0% -          

Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          

Water Rescue Dog Training 230              0.0% -                      50.0% -          

Scuba diving 3,628           0.0% -                      50.0% -          

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559   

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.5% 1,901                 70.0% 1,331      

Other Motorcraft Use 68,156         3.5% 2,385                 70.0% 1,670      

Other Non-Motorcraft Use 43,545         3.5% 1,524                 70.0% 1,067      

Jet Skiing 29,856         3.5% 1,045                 70.0% 732         

Water Skiing 44,164         3.5% 1,546                 70.0% 1,082      

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          

Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500      

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068      

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      33.3% -          

Flying Model Airplanes 15,570         0.0% -                      25.0% -          

Dog Tracking 1,764           100.0% 1,764                 16.7% 295         

Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            

View Birds / Wildlife; Photography 8,806           42.7% 3,760                 66.7% 2,508      

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          

Horseback Riding, not in trail counts 36,590         2.6% 951                     25.0% 238         

SUBTOTAL, NON-SIGHTSEERS: 943,046 75,213              57,639   

SIGHTSEEING 721,102 57,512              44,074   

Total 2007 Visitation 1,664,148 Total Visitors Lost 132,725            Total Visitors Lost after 31,012   

Incremental Reallocation 8.0% Regional Substitution 1.9%

Projected Visitors Lost

Visitors
Recovered at

Regional Alt Site

Projected Visitors Recovered

Source: BBC Research & Consulting. 
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Exhibit IV-10. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) RED Alternative 4 

Annual Visitors Percent
Visitation Percent Loss Lost Recovered at

2007 Stabilization Stabilization Regional Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         6.4% 5,350                 81.8% 4,376      

Bicycling on Trail 204,372       8.2% 16,759               80.0% 13,407    

Dog Exercise Area 88,636         0.0% -                      0.0% -          

Equestrian Trail Use 13,007         2.6% 338                     25.0% 85            

Personal Interpretation 2,570           6.4% 164                     81.8% 134         

Non-Personal Interpretation 10,083         6.4% 645                     81.8% 528         

Environmental Education 1,244           6.4% 80                       81.8% 65            

CAMPING 94,758        0.0% -                      81.8% -          

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      50.0% -          

Long-Distance Swim Training 9,400           0.0% -                      50.0% -          

Open Water Swim 16,300         0.0% -                      50.0% -          

Shore Fishing 2,497           0.0% -                      50.0% -          

Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          

Water Rescue Dog Training 230              0.0% -                      50.0% -          

Scuba diving 3,628           0.0% -                      50.0% -          

SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -          

SURFACE WATER RECREATION:

Boat Fishing 54,318         0.0% -                      70.0% -          

Other Motorcraft Use 68,156         0.0% -                      70.0% -          

Other Non-Motorcraft Use 43,545         0.0% -                      70.0% -          

Jet Skiing 29,856         0.0% -                      70.0% -          

Water Skiing 44,164         0.0% -                      70.0% -          

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          

Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          

PICNICKING

Group Picnicking 10,000         10.0% 1,000                 50.0% 500         

Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214         

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      33.3% -          

Flying Model Airplanes 15,570         0.0% -                      25.0% -          

Dog Tracking 1,764           100.0% 1,764                 16.7% 295         

Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            

View Birds / Wildlife; Photography 8,806           36.7% 3,232                 66.7% 2,156      

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          

Horseback Riding, not in trail counts 36,590         2.6% 951                     25.0% 238         

SUBTOTAL, NON-SIGHTSEERS: 943,046 30,810              22,015   

SIGHTSEEING 721,102 23,559              16,834   

Total 2007 Visitation 1,664,148 Total Visitors Lost 54,369              Total Visitors Lost after 15,520   

Stabilization 3.3% Regional Substitution 0.9%

Projected Visitors Lost

Visitors
Recovered at

Regional Alt Site

Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Regional Economic Impacts—Recreation—Alternative 4 

Implementation of Alternative 4 would result in a reduction of recreation related expenditure in the 
region, which would generate a negative impact to the regional economy, as local residents and out of 
region visitors recreate and spend outside the study area. BBC applied a similar IMPLAN modeling 
framework to Alternative 4 as was used for modeling Alternative 3. The following exhibit shows the 
process for calculating direct economic impacts of construction-related recreation losses at Chatfield 
State Park. 

Exhibit IV-11. 
Direct Regional 
Recreation 
Spending Loss, 
Alternative 4 

Note: 

Regional Spending per person 
obtained from Colorado State 
Parks Visitation survey, See 
Section II, page 6-7 for more 
discussion. 

Source: 
BBC Research & Consulting. 

Annual Regional Visitation Loss 53,707           31,012        15,520        

Regional Spending 17.19$           17.19$        17.19$        
(Per person per Visit)

Annual Direct Economic Impact 923,223$       533,096$   266,789$   
(2010 Dollars)

Recreation Analysis Period

StabilizationReallocation
Incremental

Construction

 

Direct economic impacts are calculated by multiplying the annual expected visitation loss after 
regional substitution sites are considered by regional spending per person, obtained from Colorado 
State Parks 2009 Market Assessment Study.11 The resulting annual figures represent lost spending in 
the regional economy as a result of project construction and subsequent water management practices. 
These figures are then input directly into the IMPLAN model to calculate the associated indirect and 
induced economic impacts. Results of the IMPLAN modeling process are presented in terms of 
economic output and employment. 

A summary of the regional economic impacts of construction of each alternative is presented in 
Exhibit IV-12 on the following page, which shows economic impacts by year, as well as 50-year total 
values. Alternative 4 is expected to reduce economic output in the region by about $28.0 million over 
50 years, which includes the direct impact of the project (a loss of $16.0 million) and the resulting 
indirect and induced impacts, which total an additional loss of $12.1 million. 

                                                      
11

 The 2009 Market Assessment Study, completed by Corona Research, estimated park visit related spending per vehicle per 
visit within a 50-mile radius of Chatfield State Park ($44.70), and an average 2.6 visitors per vehicle, thus per person 
spending is estimated to be $17.19. 
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Exhibit IV-12. 
Regional Economic Impacts, Recreation, Alternative 4,  
Chatfield Reallocation Project 

Impact/Year

Direct ($0.9) ($0.5) ($0.3) ($16.0) (23.2) (13.4) (6.7) (401.5)

Indirect ($0.2) ($0.1) ($0.1) ($3.8) (1.3) (0.8) (0.4) (23.8)

Induced ($0.5) ($0.3) ($0.1) ($8.3) (3.8) (2.2) (1.1) (65.9)

Total ($1.6) ($0.9) ($0.5) ($28.0) (28.3) (16.4) (8.2) (491.2)

Incremental 

Reallocation

Year 3-8

50-Year 

TotalYear 9-50

Stabilization

Year 1-2 Year 1-2Year 9-50Year 3-8

Construction

Output (2010 $Million) Employment (Annual Jobs)

Total

50-Year 

Incremental 

Construction Reallocation Stabilization

Note: 1. Economic output figures in 2010 dollars. 

 2. Direct impacts based on data provided by the FR/EIS lead engineer, indirect and induced impacts calculated by the IMPLAN model. 

 3. Total employment represents the total number of employment person-years over the 50-year analysis period. 

 4. Figures may not add precisely due to rounding. 

Source: BBC Research & Consulting. 

Employment impacts are estimated at a loss of about 28 total jobs per year during the 2-year 
construction period, including direct, indirect and induced impacts. During the incremental 
reallocation period, job losses would total 16 jobs per year. After park and water management 
stabilizes, job losses would total about 8 jobs per year. These economic output and employment 
losses are relatively minor when compared to the positive economic benefits of project construction 
and operation presented in Exhibit IV-2. 

The economic and employment impacts of Alternative 3 can be considered relatively insignificant 
(less than 1 percent) when compared to the Denver Metropolitan Area’s $150.8 billion metropolitan 
GDP12 and 1.2 million13 in employment in 2009. 

 

                                                      
12

 Bureau of Economic Analysis. http://www.bea.gov/newsreleases/regional/gdp_metro/2009/pdf/gdp_metro0909.pdf 
13

 See Exhibit II-2 for Denver Metropolitan Area employment. 
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SECTION V. 
Other Social Effects (OSE) 

This section presents the OSE analysis for the Proposed Reallocation Project. The OSE analysis has 
been prepared in accordance with the methodology described in Section I of this report. In recently 
released guiding documentation, the USACE defines social effects broadly: 

Social effects, in a general sense, refers to how the constituents of life that influence 
personal and group definitions of satisfaction, well-being, and happiness are affected by 
some condition or proposed intervention.1 

In practice, OSE is a form of catchall report for impacts that are germane to specific project effects, 
but not considered in RED or other associated USACE studies. In this application, BBC considers 
Reallocation Project impacts on State Parks and concessionaire revenue as the main subject of the 
OSE report. In addition, the OSE analysis offers a qualitative discussion of impacts and benefits of all 
four alternatives considered in the FR/EIS.  

This section presents a quantification of impacts of Alternative 3 and Alternative 4 on direct State 
Parks and concessionaire revenue. It is followed by a qualitative discussion of impacts and benefits of 
each of the four alternatives in the FR/EIS. 

Colorado State Parks and Concessionaire Revenue Impacts—Alternative 3 

Construction and operation of the proposed alternative will affect recreational activity at Chatfield 
State Park if recreational facilities are closed to accommodate construction activities. Reduced 
recreation use would affect revenue generation for Colorado State Parks and the marina and 
equestrian concessionaires that operate facilities in the park.  

Visitation loss and substitution. Estimates of visitation loss were calculated using the same 
survey instrument used to calculate recreation loss for the RED analysis. See Section IV for a 
description of the survey process. For the purposes of estimating lost revenue to State Parks, only site 
substitution at other State Parks obtained from the survey were considered when assessing the 
amount of visits recovered at substitute recreation sites. Accordingly, the overall reduction of 
recreation realized by State Parks is higher than regional recreation losses, because some recreators 
will use regional recreation sites outside the State Parks system. State Parks has indicated that nearby 
substitute parks, especially Cherry Creek State Park, reach capacity during summer weekends. 
Substitute site capacity was not evaluated as part of this analysis and it is assumed that nearby parks 
can absorb displaced Chatfield recreation. 

The results of the survey yield a total annual loss at Chatfield State Park of about 292,700 visitors or 
18 percent during construction, about 157,000 visitors or 9 percent during incremental reallocation 
and about 68,500 visitors or 4 percent after operations stabilize. After State Parks site substitution is 

                                                      
1
 Handbook on Applying “Other Social Effects” Factors in Corps of Engineers Water Resources Planning, Institute for 

Water Resources, December 2009.  
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considered, regional visitation loss is substantially less: about 188,500 visitors or 11 percent during 
construction, about 91,000 visitors or 6 percent during incremental reallocation and about 48,900 
visitors or 3 percent after operations stabilize. 

Survey respondents were only asked to state their visitation responses to the effects of the proposed 
alternative (Alternative 3). There will be no recreation impacts at Chatfield State Park associated with 
Alternatives 1 or 2. 

Exhibits V-1 through V-3 present projected visitation loss at Chatfield during three periods of the 
Proposed Reallocation Project: (1) project construction; (2) the incremental reallocation period where 
reallocation is incomplete and water levels are perceived as low; and (3) after reallocation is complete 
and park management operations stabilize.2 

                                                      
2
 Please see Section I, page 4 for a description of the phases of the Storage Reallocation Project. 
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Exhibit V-1. 
Chatfield State Park Visitor Response  
Construction Period (State Parks Substitution Only) Alternative 3 

Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at

2007 Construction Construction St. Parks Alt Site St. Parks Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         23.3% 19,477               27.3% 5,317         

Bicycling on Trail 204,372       37.7% 77,048               30.0% 23,114       

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         6.5% 845                     0.0% -             

Personal Interpretation 2,570           23.3% 599                     27.3% 164            

Non-Personal Interpretation 10,083         23.3% 2,349                 27.3% 641            

Environmental Education 1,244           23.3% 290                     27.3% 79              

CAMPING 94,758        20.0% 18,952              27.3% 5,174        

GRAVEL POND USES:

Canoeing and Kayaking 414              3.7% 15                       0.0% -             

Long-Distance Swim Training 9,400           3.7% 348                     0.0% -             

Open Water Swim 16,300         3.7% 603                     0.0% -             

Shore Fishing 2,497           3.7% 92                       0.0% -             

Primary Picnicking (non-group) 3,350           3.7% 124                     0.0% -             

Water Rescue Dog Training 230              3.7% 9                         0.0% -             

Scuba diving 3,628           3.7% 134                     0.0% -             

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.7% 2,010                 50.0% 1,005         

Other Motorcraft Use 68,156         3.7% 2,522                 50.0% 1,261         

Other Non-Motorcraft Use 43,545         3.7% 1,611                 50.0% 806            

Jet Skiing 29,856         3.7% 1,105                 50.0% 553            

Water Skiing 44,164         3.7% 1,634                 50.0% 817            

FISHING:

Ice Fishing at Reservoir 2,300           11.0% 253                     33.3% 84              

Shore Fishing at Reservoir 32,340         11.0% 3,557                 33.3% 1,184         

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         

SPECIAL USES

Hot Air Ballooning 4,404           35.7% 1,572                 0.0% -             

Flying Model Airplanes 15,570         10.0% 1,557                 25.0% 389            

Dog Tracking 1,764           100.0% 1,764                 0.0% -             

Search and Rescue Dog Training 100              100.0% 100                     0.0% -             

View Birds / Wildlife; Photography 8,806           59.3% 5,222                 44.4% 2,319         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             

Horseback Riding, not in trail counts 36,590         6.5% 2,378                 0.0% -             

SUBTOTAL, NON-SIGHTSEERS: 943,046 165,864            59,034     

SIGHTSEEING 721,102 126,828            45,140     

Total 2007 Visitation 1,664,148 Total Visitors Lost 292,692            Total Visitors Lost after 188,518   

Construction 17.6% St. Parks Substitution 11.3%

Projected Visitors Lost Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Exhibit V-2. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Year 1-5 after Construction) Alternative 3 

Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at

2007 Inc. Reallocation Inc. Reallocation St. Parks Alt Site St. Parks Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         14.8% 12,371               27.3% 3,377         

Bicycling on Trail 204,372       14.5% 29,634               30.0% 8,890         

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         3.5% 455                     0.0% -             

Personal Interpretation 2,570           14.8% 380                     27.3% 104            

Non-Personal Interpretation 10,083         14.8% 1,492                 27.3% 407            

Environmental Education 1,244           14.8% 184                     27.3% 50              

CAMPING 94,758        10.0% 9,476                27.3% 2,587        

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      0.0% -             

Long-Distance Swim Training 9,400           0.0% -                      0.0% -             

Open Water Swim 16,300         0.0% -                      0.0% -             

Shore Fishing 2,497           0.0% -                      0.0% -             

Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             

Water Rescue Dog Training 230              0.0% -                      0.0% -             

Scuba diving 3,628           0.0% -                      0.0% -             

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.5% 1,901                 50.0% 951            

Other Motorcraft Use 68,156         3.5% 2,385                 50.0% 1,193         

Other Non-Motorcraft Use 43,545         3.5% 1,524                 50.0% 762            

Jet Skiing 29,856         3.5% 1,045                 50.0% 523            

Water Skiing 44,164         3.5% 1,546                 50.0% 773            

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             

Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      0.0% -             

Flying Model Airplanes 15,570         0.0% -                      25.0% -             

Dog Tracking 1,764           100.0% 1,764                 0.0% -             

Search and Rescue Dog Training 100              100.0% 100                     0.0% -             

View Birds / Wildlife; Photography 8,806           42.7% 3,760                 44.4% 1,669         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             

Horseback Riding, not in trail counts 36,590         3.5% 1,281                 0.0% -             

SUBTOTAL, NON-SIGHTSEERS: 943,046 88,992              37,413     

SIGHTSEEING 721,102 68,048              28,608     

Total 2007 Visitation 1,664,148 Total Visitors Lost 157,040            Total Visitors Lost after 91,019     

Incremental Reallocation 9.4% St. Parks Substitution 5.5%

Projected Visitors Lost Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Exhibit V-3. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) Alternative 3 

Annual Visitors Percent Visitors
Visitation Percent Loss Remaining Recovered at Recovered at

2007 Stabilization Stabilization St. Parks Alt Site St. Parks Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         8.5% 7,105                 27.3% 1,940         

Bicycling on Trail 204,372       10.9% 22,277               30.0% 6,683         

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         3.5% 455                     0.0% -             

Personal Interpretation 2,570           8.5% 218                     27.3% 60              

Non-Personal Interpretation 10,083         8.5% 857                     27.3% 234            

Environmental Education 1,244           8.5% 106                     27.3% 29              

CAMPING 94,758        0.0% -                     27.3% -            

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      0.0% -             

Long-Distance Swim Training 9,400           0.0% -                      0.0% -             

Open Water Swim 16,300         0.0% -                      0.0% -             

Shore Fishing 2,497           0.0% -                      0.0% -             

Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             

Water Rescue Dog Training 230              0.0% -                      0.0% -             

Scuba diving 3,628           0.0% -                      0.0% -             

SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -            

SURFACE WATER RECREATION:

Boat Fishing 54,318         0.0% -                      50.0% -             

Other Motorcraft Use 68,156         0.0% -                      50.0% -             

Other Non-Motorcraft Use 43,545         0.0% -                      50.0% -             

Jet Skiing 29,856         0.0% -                      50.0% -             

Water Skiing 44,164         0.0% -                      50.0% -             

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             

Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             

PICNICKING

Group Picnicking 10,000         10.0% 1,000                 50.0% 500            

Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214            

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      0.0% -             

Flying Model Airplanes 15,570         0.0% -                      25.0% -             

Dog Tracking 1,764           100.0% 1,764                 0.0% -             

Search and Rescue Dog Training 100              100.0% 100                     0.0% -             

View Birds / Wildlife; Photography 8,806           36.7% 3,232                 44.4% 1,435         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             

Horseback Riding, not in trail counts 36,590         3.5% 1,281                 0.0% -             

SUBTOTAL, NON-SIGHTSEERS: 943,046 38,822              11,095     

SIGHTSEEING 721,102 29,685              8,484        

Total 2007 Visitation 1,664,148 Total Visitors Lost 68,507              Total Visitors Lost after 48,928     

Stabilization 4.1% St. Parks Substitution 2.9%

Projected Visitors Lost Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Colorado State Parks Revenue Loss—Alternative 3 

On-site State Parks revenue per visitor presented in Section II is applied to non-substituted visitation 
loss estimates derived from the survey to calculate State Parks revenue loss. Exhibit V-4 displays a 50-
year projection of annual revenue loss at Chatfield Reservoir during the construction, incremental 
reallocation and stabilization periods.   

Exhibit V-4. 
Colorado State Parks 
Projected Revenue Loss, 
Alternative 3 

Source: 
BBC Research & Consulting. 

Construction

Year 1-2 188,518        1.15$  216,796$        

Incremental Reallocation

Year 3-7 91,019          1.15$  104,672$        

Stabilization

Year 8-50 48,928          1.15$  56,267$          

50-year Total 2,936,035     - 3,376,440$     

Annual
Revenue

Loss
Revenue

Per Visitor

Annual
Visitation

Loss

Parks 

The largest decrease in visitation and corresponding reduction in revenue is during construction. 
State Parks is projected to lose about $217,000 in annual revenue during project construction and 
about half of that amount during the incremental reallocation period ($107,000). Revenue losses 
during stabilization are estimated at about $57,000 per year. The 50-year total lost revenue is nearly 
$3.4 million. 

Concessionaire Revenue Loss—Alternative 3 

The Chatfield Marina and Chatfield Livery are privately owned businesses operating within the park 
under a concessionaire agreement. A decrease in park visitation would also affect concessionaire 
revenue. Interviews were held with the proprietors of the marina and horse stables to determine 
current sources of revenue. Additional information concerning concessionaire operations was 
obtained from Chatfield State Park staff. 

Chatfield Marina. Main revenue sources at Chatfield Marina include slip rentals, boat rentals and 
boat storage. Secondary sources of marina revenue are Seagull’s restaurant, a small grocery store and 
other sundry sales. In addition to an annual fee of $5,000, Chatfield receives an additional portion of 
gross revenue each year from the marina. In 2008, State Parks received $54,640 or 4.7 percent of 
Marina revenue. 

The largest source of revenue for the Marina is slip rentals, comprising 68 percent of revenue. 
Following slip rentals are dry storage (16 percent), restaurant, grocery and sundry sales (13 percent), 
and boat rentals (3 percent). Exhibit V-5 below displays 2008 marina revenue earned and the 
reduction over the course of the construction period.   
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 Exhibit V-5. 
Marina Revenue Impacts 

Revenue Source at Marina

Slip Rentals $800,000 30.4% $243,200 $556,800

Dry Storage $192,000 0.0% $0 $192,000

Rentals $30,000 3.6% $1,080 $28,920

Mixed Additional Revenue $149,000 3.6% $5,364 $143,636

Total Revenue $1,171,000 21.3% $249,644 $921,356

Annual fee (2008) $5,000 $5,000

Annual Revenue to Chatfield $59,640 $47,991

Total Revenue Loss (State Parks)

Total Revenue Loss (Concessionaire)

Revenue Reduction
Current

Percent

249,644$  

Revenue

11,649$    

Revene Loss
 Reduced revenue 

During
Construction

 
Note: Mixed additional includes: Restaurant, sundry and miscellaneous revenue. 

Source: BBC Research & Consulting and Chatfield State Park. 

Based on the preliminary construction schedule, the Marina will be closed for nearly six months over 
the course of the construction period. Nine weeks of closure fall within the peak boating season from 
mid-April through mid-October. The nine weeks of closure, or about 30 percent of the peak season, 
are assumed to generate no slip rental revenue. During year two of the construction period, slip rental 
revenue at the Marina is estimated to be reduced by 30 percent. Interviews with the marina 
proprietor indicated that they expect to offer a discounted slip rental during the shortened season of 
the first year of construction. 

Assuming visitation directly correlates with boat rentals and restaurant/sundry business; both rental 
and additional retail revenue are reduced by the same percentage as the reduction in surface water 
recreation visitation reported in the survey. The marina owners indicated that dry storage will 
continue regardless of construction or water levels, therefore, there is no estimated reduction in dry 
storage. Overall, the Marina will experience an estimated $249,600 decrease in total gross revenue 
over the construction period. 

About 4 out of the 9 weeks of closure is expected to occur in Year 2 of construction and the 
remaining 5 weeks in Year 3 of construction.3 As such, about 44 percent, or $109,800 of lost marina 
revenue is expected to occur in Year 2. The remaining 56 percent, or $139,800 of lost marina 
revenue is expected to occur in Year 3 of construction. 

Chatfield Livery. The Chatfield Livery at Chatfield generates revenue from horse boarding, guided 
horse rides and riding lessons. In addition to a small annual fee of $500, the horse stables pay State 
Parks an additional portion of gross revenue. In 2008, the stables paid Chatfield $7,918 or 6.7 
percent of gross revenue. Exhibit V-6 below displays the current revenue at the stables and the 
reduction over the course of the construction period. 

                                                      
3
 See Section III, page 5 for construction schedule. Marina closure is expected during construction at Marina Point and 

South Ramp areas. 
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Exhibit V-6. 
Chatfield Livery Revenue Impacts  

Revenue Source

Boarding $58,690 41.7% $24,454 $34,236

Rides, Lessons, Other $58,690 6.5% $3,815 $54,875

Total Horse Stable Revenue $117,380 24.1% $28,269 $89,111

Annual fee (2008) $500 $500

Revenue to Chatfield $8,418 $4,582

Total Revenue Loss (State Parks)

Total Revenue Loss (Concessionaire)

 Reduced revenue 

Construction
Current 
Revenue

Percent

Reduction

28,269$   

Revenue

3,836$     

Revene Loss 
at Stables

During

 
Note: Rides and Rentals include: Horseback trail rides, Hayrack rides, Pony rides, Day camps, and Adult riding sessions. 

Source: BBC Research & Consulting and Chatfield State Park. 

Located due east of the horse stables, the Catfish Flats and Fox Run picnic areas will be closed for a 
total of 5 months (or 20 weeks) over the course of the construction period. Assuming construction 
disturbance at the horse stables from these adjacent facilities makes boarding horses impractical, 
approximately 5 months of revenue from boarding will potentially be lost.  

Assuming visitation directly correlates with horse rides and rentals, revenues are reduced by the same 
percentage as the reduction in horseback visitation reported in the survey. Overall, the horse stables 
will experience an estimated $28,300 total decrease in gross revenue over the construction period. 

About 12 out of the 20 weeks of closure is expected to occur in Year 2 of construction and the 
remaining 8 weeks in Year 3 of construction.4 As such, about 60 percent, or about $17,000 of lost 
horse stable revenue is expected to occur in Year 2. The remaining 40 percent, or about $11,300 of 
lost horse stable revenue is expected to occur in Year 3 of construction. 

These reductions in revenue affect the marina and horse stables during construction only. Once the 
construction is finished, revenues at these concessionaires are expected to recover to levels experienced 
before construction assuming access to these facilities is available. 

Summary of Revenue Impacts—Alternative 3  

State Parks concessionaires are estimated to lose about $277,900 in total revenue over the 
construction period. About $126,800 in revenue losses is expected to occur in Year 2 of construction 
and the remaining $151,100 in revenue loss is expected to occur in Year 3 of construction. After 
construction, the facilities will reopen and revenue is expected to recover. State Parks is expected to 
lose about $3.4 million over the 50-year analysis period, including revenue associated with 
concessionaire agreements. 

                                                      
4
 See Section III, page 5 for construction schedule. Stable closure is expected during construction at the Catfish Flats and 

Fox Run areas. 
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Colorado State Parks and Concessionaire Revenue Impacts—Alternative 4 

Construction and operation of Alternative 4 will affect recreational activity at Chatfield State Park if 
recreational facilities are closed to accommodate construction activities. Reduced recreation use 
would affect revenue generation for Colorado State Parks and concessionaires that operate facilities in 
the park. 

Visitation loss and substitution. Estimates of visitation loss were calculated using the same 
survey and subsequent adjustments used to calculate recreation loss for Alternative 4 in the RED 
analysis. See Section IV for a description of visitation loss estimates associated with Alternative 4. Site 
substitution factors applied to Alternative 4 visitation loss estimates are derived directly from the 
visitation survey. Substitution factors are the same as presented in Exhibits V-1 through V-3 for 
Alternative 3.  

The results of the survey adjustments yield a total annual loss at Chatfield State Park of about 
234,400 visitors or 14 percent during construction, about 132,700 visitors or 8 percent during 
incremental reallocation and about 54,400 visitors or 3 percent after operations stabilize. After State 
Parks site substitution is considered, visitation loss is substantially less: about 145,600 visitors or 9 
percent during construction, about 73,500 visitors or 4 percent during incremental reallocation and 
about 38,700 visitors or 2 percent after operations stabilize. 

Exhibits V-7 through V-9 present projected visitation loss at Chatfield during three periods of the 
Proposed Reallocation Project: (1) project construction; (2) the incremental reallocation period where 
reallocation is incomplete and water levels are perceived as low; and (3) after reallocation is complete 
and park management operations stabilize.5 

                                                      
5
 Please see Section I, page 4 for a description of the phases of the Storage Reallocation Project. 
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Exhibit V-7. 
Chatfield State Park Visitor Response  
Construction Period (State Parks Substitution Only) Alternative 4 

Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at

2007 Construction Construction St. Parks Alt Site St. Parks Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         17.5% 14,628               27.3% 3,993         

Bicycling on Trail 204,372       28.3% 57,837               30.0% 17,351       

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         4.9% 637                     0.0% -             

Personal Interpretation 2,570           17.5% 450                     27.3% 123            

Non-Personal Interpretation 10,083         17.5% 1,765                 27.3% 482            

Environmental Education 1,244           17.5% 218                     27.3% 60              

CAMPING 94,758        15.0% 14,214              27.3% 3,880        

GRAVEL POND USES:

Canoeing and Kayaking 414              1.8% 7                         0.0% -             

Long-Distance Swim Training 9,400           1.8% 169                     0.0% -             

Open Water Swim 16,300         1.8% 293                     0.0% -             

Shore Fishing 2,497           1.8% 45                       0.0% -             

Primary Picnicking (non-group) 3,350           1.8% 60                       0.0% -             

Water Rescue Dog Training 230              1.8% 4                         0.0% -             

Scuba diving 3,628           1.8% 65                       0.0% -             

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.7% 2,010                 50.0% 1,005         

Other Motorcraft Use 68,156         3.7% 2,522                 50.0% 1,261         

Other Non-Motorcraft Use 43,545         3.7% 1,611                 50.0% 806            

Jet Skiing 29,856         3.7% 1,105                 50.0% 553            

Water Skiing 44,164         3.7% 1,634                 50.0% 817            

FISHING:

Ice Fishing at Reservoir 2,300           11.0% 253                     33.3% 84              

Shore Fishing at Reservoir 32,340         11.0% 3,557                 33.3% 1,184         

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      0.0% -             

Flying Model Airplanes 15,570         7.5% 1,168                 25.0% 292            

Dog Tracking 1,764           100.0% 1,764                 0.0% -             

Search and Rescue Dog Training 100              100.0% 100                     0.0% -             

View Birds / Wildlife; Photography 8,806           59.3% 5,222                 44.4% 2,319         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             

Horseback Riding, not in trail counts 36,590         4.9% 1,793                 0.0% -             

SUBTOTAL, NON-SIGHTSEERS: 943,046 132,825            50,337     

SIGHTSEEING 721,102 101,565            38,490     

Total 2007 Visitation 1,664,148 Total Visitors Lost 234,390            Total Visitors Lost after 145,563   

Construction 14.1% St. Parks Substitution 8.7%

Projected Visitors Lost Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Exhibit V-8. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Year 1-5 after Construction) Alternative 4 

Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at

2007 Inc. Reallocation Inc. Reallocation St. Parks Alt Site St. Parks Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         11.1% 9,279                 27.3% 2,533         

Bicycling on Trail 204,372       10.9% 22,277               30.0% 6,683         

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         2.6% 338                     0.0% -             

Personal Interpretation 2,570           11.1% 285                     27.3% 78              

Non-Personal Interpretation 10,083         11.1% 1,119                 27.3% 305            

Environmental Education 1,244           11.1% 138                     27.3% 38              

CAMPING 94,758        7.5% 7,107                27.3% 1,940        

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      0.0% -             

Long-Distance Swim Training 9,400           0.0% -                      0.0% -             

Open Water Swim 16,300         0.0% -                      0.0% -             

Shore Fishing 2,497           0.0% -                      0.0% -             

Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             

Water Rescue Dog Training 230              0.0% -                      0.0% -             

Scuba diving 3,628           0.0% -                      0.0% -             

SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     

SURFACE WATER RECREATION:

Boat Fishing 54,318         3.5% 1,901                 50.0% 951            

Other Motorcraft Use 68,156         3.5% 2,385                 50.0% 1,193         

Other Non-Motorcraft Use 43,545         3.5% 1,524                 50.0% 762            

Jet Skiing 29,856         3.5% 1,045                 50.0% 523            

Water Skiing 44,164         3.5% 1,546                 50.0% 773            

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             

Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             

PICNICKING

Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         

Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      0.0% -             

Flying Model Airplanes 15,570         0.0% -                      25.0% -             

Dog Tracking 1,764           100.0% 1,764                 0.0% -             

Search and Rescue Dog Training 100              100.0% 100                     0.0% -             

View Birds / Wildlife; Photography 8,806           42.7% 3,760                 44.4% 1,669         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             

Horseback Riding, not in trail counts 36,590         2.6% 951                     0.0% -             

SUBTOTAL, NON-SIGHTSEERS: 943,046 75,213              33,575     

SIGHTSEEING 721,102 57,512              25,673     

Total 2007 Visitation 1,664,148 Total Visitors Lost 132,725            Total Visitors Lost after 73,477     

Incremental Reallocation 8.0% St. Parks Substitution 4.4%

Projected Visitors Lost Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Exhibit V-9. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) Alternative 4 

Annual Visitors Percent Visitors
Visitation Percent Loss Remaining Recovered at Recovered at

2007 Stabilization Stabilization St. Parks Alt Site St. Parks Alt Site

TRAIL USES:

Hiking / Jogging / Walking 83,591         6.4% 5,350                 27.3% 1,461         

Bicycling on Trail 204,372       8.2% 16,759               30.0% 5,028         

Dog Exercise Area 88,636         0.0% -                      0.0% -             

Equestrian Trail Use 13,007         2.6% 338                     0.0% -             

Personal Interpretation 2,570           6.4% 164                     27.3% 45              

Non-Personal Interpretation 10,083         6.4% 645                     27.3% 176            

Environmental Education 1,244           6.4% 80                       27.3% 22              

CAMPING 94,758        0.0% -                     27.3% -            

GRAVEL POND USES:

Canoeing and Kayaking 414              0.0% -                      0.0% -             

Long-Distance Swim Training 9,400           0.0% -                      0.0% -             

Open Water Swim 16,300         0.0% -                      0.0% -             

Shore Fishing 2,497           0.0% -                      0.0% -             

Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             

Water Rescue Dog Training 230              0.0% -                      0.0% -             

Scuba diving 3,628           0.0% -                      0.0% -             

SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -            

SURFACE WATER RECREATION:

Boat Fishing 54,318         0.0% -                      50.0% -             

Other Motorcraft Use 68,156         0.0% -                      50.0% -             

Other Non-Motorcraft Use 43,545         0.0% -                      50.0% -             

Jet Skiing 29,856         0.0% -                      50.0% -             

Water Skiing 44,164         0.0% -                      50.0% -             

FISHING:

Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             

Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             

PICNICKING

Group Picnicking 10,000         10.0% 1,000                 50.0% 500            

Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214            

SPECIAL USES

Hot Air Ballooning 4,404           0.0% -                      0.0% -             

Flying Model Airplanes 15,570         0.0% -                      25.0% -             

Dog Tracking 1,764           100.0% 1,764                 0.0% -             

Search and Rescue Dog Training 100              100.0% 100                     0.0% -             

View Birds / Wildlife; Photography 8,806           36.7% 3,232                 44.4% 1,435         

EQUESTRIAN USE:

Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             

Horseback Riding, not in trail counts 36,590         2.6% 951                     0.0% -             

SUBTOTAL, NON-SIGHTSEERS: 943,046 30,810              8,881        

SIGHTSEEING 721,102 23,559              6,791        

Total 2007 Visitation 1,664,148 Total Visitors Lost 54,369              Total Visitors Lost after 38,697     

Stabilization 3.3% St. Parks Substitution 2.3%

Projected Visitors Lost Projected Visitors Recovered

 

Source: BBC Research & Consulting. 
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Colorado State Parks Revenue Loss—Alternative 4 

On-site State Parks revenue per visitor presented in Section II is applied to non-substituted visitation 
loss estimates derived in the preceding tables to calculate State Parks revenue loss. Exhibit V-10 
displays a 50-year projection of annual revenue loss at Chatfield Reservoir during the construction, 
incremental reallocation and stabilization periods for Alternative 4.   

Exhibit V-10. 
Colorado State Parks 
Projected Revenue Loss, 
Alternative 4 

Source: 
BBC Research & Consulting. 

Construction

Year 1-2 145,563        1.15$   167,397$        

Incremental Reallocation

Year 3-7 73,477          1.15$   84,499$          

Stabilization

Year 8-50 38,697          1.15$   44,502$          

50-year Total 2,322,482     - 2,670,854$     

Annual
Revenue

Loss
Revenue

Per Visitor

Annual
Visitation

Loss

Parks 

 

The largest decrease in visitation and corresponding reduction in revenue is during construction. 
State Parks is projected to lose about $167,000 in annual revenue during project construction and 
about half of that amount during the incremental reallocation period ($84,500). Revenue losses 
during stabilization are estimated at about $44,500 per year. The 50-year total lost revenue is nearly 
$2.7 million.   

Concessionaire Revenue Loss—Alternative 4 

Chatfield Marina. Under Alternative 4, the Chatfield Marina will be fully inundated and will 
require relocation, which is similar to Alternative 3. While no construction schedule projection has 
been completed specific to Alternative 4, it is estimated that the construction period will be similar to 
Alternative 3, thus revenue loss at the Chatfield Marina is expected to be the same as Alternative 3. 
Under Alternatives 3 and 4, Chatfield Marina is expected to experience total reduced revenue of 
$249,600 over the construction period. About 44 percent, or $109,800 of lost marina revenue is 
expected to occur in Year 2. The remaining 56 percent, or $139,800 of lost marina revenue is 
expected to occur in Year 3 of construction. 

See page V-6 and V-7 for a more detailed discussion of impacts on the Chatfield Marina. 

Chatfield Livery. Under Alternative 4, most facilities at the Catfish Flats and Fox Run picnic areas 
will be inundated, which is similar to Alternative 3. Assuming construction disturbance at these 
facilities is similar between alternatives, it is estimated that revenue loss at the Chatfield Livery under 
Alternative 4 is expected to be the same as Alternative 3. Under Alternatives 3 and 4, Chatfield Livery 
is expected to experience total reduced revenue of $28,300 over the construction period. See page V-
7 and V-8 for a more detailed discussion of impacts on the Chatfield Livery. About 60 percent, or 
about $17,000 of lost horse stable revenue is expected to occur in Year 2. The remaining 40 percent, 
or about $11,300 of lost horse stable revenue is expected to occur in Year 3 of construction. 
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Summary of Revenue Impacts—Alternative 4  

State Parks concessionaires are estimated to lose about $277,900 in total revenue over the 
construction period. About $126,800 in revenue losses is expected to occur in Year 2 of construction 
and the remaining $151,100 in revenue loss is expected to occur in Year 3 of construction. After 
construction, the facilities will reopen and are expected to recover. State Parks is expected to lose 
about $2.7 million over the 50-year analysis period, including revenue associated with concessionaire 
agreements. 

Other Social Effects—Reallocation Alternatives 3 and 4 

The impacts of the Proposed Reallocation Project on State Parks, concessionaires and regional 
economy have been quantified in the preceding sections, but there are other, less tangible impacts of 
the Proposed Reallocation Project. There is an estimated 500 acres of upland and riparian habitat 
that will be inundated as a result of the Proposed Reallocation Project. Consequentially, the wetland 
ecosystem surrounding the reservoir will be altered for many years. 

The ecosystem has a value, often called existence or intrinsic value, which is not quantified by this 
study. For example, some people may value the existence of a diverse set of species or habitats 
regardless if they directly use or derive personal enjoyment from the species or habitat. The existence 
of these habitats may have an option value, such as the possibility of using it for some future purpose. 
The habitat may have a bequest value, i.e., people may value the ability to leave pristine habitat to for 
their descendants to enjoy. Habitat loss will be somewhat less in Alternative 4 than in Alternative 3. 

The habitat and the park itself also contribute to the value of residential property in the area. There 
are several subdivisions near Chatfield State Park that command some premium in value associated 
with close proximity to open space and water based recreation opportunities. Adjacent property 
values may be temporarily affected by the Reallocation Project, although other market factors may 
outweigh the effects of the project. Property value and ecosystem value impacts would likely be very 
similar in Alternative 3 and Alternative 4. 

Chatfield State Park is one of a handful of state parks that are self supporting, i.e., producing more in 
revenue than is spent in operating expenditure. The net revenue of Chatfield State Park and the other 
self sufficient state parks are collected in the parks general fund and allocated in the following fiscal 
year towards all park operating budgets. The Proposed Reallocation Project will have an effect on the 
entire State Parks system because the net revenue generated at Chatfield supports park operations 
across the state. The extent of State Parks revenue losses may be somewhat less under Alternative 4 
than under Alternative 3. 

The following paragraphs summarize information presented in Chapters 1 through 5 of the Chatfield 
Storage Reallocation Feasibility Report/EIS. 

The Reallocation Project will not affect the primary flood control functionality of Chatfield Reservoir 
in either Alternative 3 or 4, thus there are no associated public safety concerns. The reallocation 
project would not affect one racial, ethnic or income group disproportionately, thus there are no 
known environmental justice concerns associated with the project. 

Under Alternative 4, there is continued reliance on non-tributary groundwater and downstream 
gravel pond storage facilities to supplement the more modest storage in Chatfield Reservoir relative to 
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Alternative 3. Non-tributary groundwater is a non-renewable resource that will eventually be 
depleted. Non-tributary groundwater becomes increasingly more expensive to obtain, because more 
wells are required to deliver comparable flows. This increasing expense will likely be passed on to 
consumers by the water users. Alternative 4 is the second most expensive alternative to construct 
behind Alternative 1. Alternative 3 is the least expensive alternative to construct and implement and 
would likely have the least impact on consumer water rates and fees. 

The project’s main objective is to provide a relatively convenient and low-cost means to supplement 
regional water storage. Chatfield Reservoir can provide storage in an already existing facility, which 
can provide savings to the proponent water users. Chatfield Reservoir is located “on-channel” and 
thus will not require significant construction of water diversion or delivery pipelines. Use of Chatfield 
for water storage will help lessen regional dependence on non-tributary groundwater, which is a non-
renewable water source. A dependable water supply is important for regional economic development 
and continued regional prosperity. 

In general, recreation-related impacts are a temporary negative impact associated with a project than 
has long-term positive benefits to the water users and Front Range citizens who will receive water 
from the project. 

Other Social Effects—No Action Alternatives 1 and 2 

Under Alternatives 1 and 2, there would be no impacts on water level or water management practices 
at Chatfield Reservoir. Accordingly, there would be no impact to habitat or recreation uses at 
Chatfield State Park, and thus no social impacts at the park. In general, Alternatives 1 and 2 represent 
a status quo scenario, where water users would continue use of current water sources and current and 
planned storage methods. 

Alternative 1. Under Alternative 1, the water users would obtain surface water storage at the 
proposed Penley Reservoir site, just south of Chatfield Reservoir in Douglas County. Penley 
Reservoir is in an early planning stage and may likely be developed whether the Reallocation Project 
occurs or not. No public use is currently envisioned at Penley Reservoir, although no final 
determination has been made. Alternative 1 requires construction of more significant diversion and 
delivery infrastructure  than any other alternative, which may contribute to a higher cost of water to 
consumers through increased rates and fees. Alternative 1 is the most expensive of the alternatives to 
construct and implement and would likely cause the largest impact on rates and fees charged to 
consumers. 

Under Alternative 1, water users would also procure storage in downstream gravel pits, which are 
located on private land and generally do not allow for public use. Downstream gravel pits are already 
used for storage by Denver Metro Area water utilities; continued use does not present any social 
effects. 

Alternative 2. Under Alternative 2, the water users would continue their dependence on non-
tributary ground water, which is a non-renewable resource that is becoming increasingly expensive to 
obtain. As groundwater supply is depleted, it requires more wells and pumping facilities to deliver 
water to users; this situation will only intensify as regional population and demand for water grows. 
As the price of water delivery rises, it is passed on to consumers in each of the water users’ service 
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area. Alternative 2 is less expensive to construct and implement than Alternatives 1 and 4, but more 
expensive than Alternative 3. 

The continued use of non-tributary groundwater, in the long-term, is not a sustainable solution to 
increased water demand in the Denver Metropolitan area, although there are no known immediate 
social effects associated with the use of groundwater and downstream gravel pits associated with this 
Alternative. 

Environmental Justice 

Executive Order 12898 defines Federal agency responsibilities regarding environmental justice as: 

To the greatest extent practicable and permitted by law, and consistent with the 
principles set forth in the report on the National Performance Review, each Federal 
agency shall make achieving environmental justice part of its mission by identifying and 
addressing, as appropriate, disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority populations and 
low-income populations in the United States and its territories and possessions, the 
District of Columbia, the Commonwealth of Puerto Rico, and the Commonwealth of the 
Marian islands.6 

Given this definition, there are no characteristics of any alternative considered in this analysis that 
would affect minority or low-income populations in the Denver Metropolitan Area 
disproportionately. The no action alternatives (Alternatives 1 and 2) represent a continuation of 
present storage practices and the potential construction of a reservoir (Penley Reservoir) that is not 
proposed to be located near any current residences or businesses.  

There are no long term environmental justice concerns related to either of the reallocation 
alternatives (Alternatives 3 and 4) given the temporary disturbance of recreation facilities, in-kind 
replacement of facilities and the presence of ample substitution sites for recreation. Exhibit V-11 
shows the race of Chatfield users, obtained from a market assessment study completed in 2009. 

 
Exhibit V-11. 
Chatfield State Park User 
Race and Ethnicity, 2009 

Source: 

Colorado State Parks Marketing 
Assessment, 2009, Corona Research. 

African American (1%)
Asian (0%)

Hispanic (2%)
Native American (2%)

White (90%)

Other (4%)
No Reply (1%)

 
 
Chatfield State Park users are about 90 percent white, 2 percent Hispanic, 2 percent Native 
American and 4 percent “Other”. The market assessment did not provide data on user income. 

                                                      
6
 Federal Register Volume 59, Number 32. February 16, 1994. http://www.archives.gov/federal-register/executive-

orders/pdf/12898.pdf 
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APPENDIX A. 
Chatfield State Park 
2007 Visitation by Recreation Activity 

The following table shows 2007 visitation by recreation use. These data form the basis for recreation 
visitation loss calculations in Section IV and Section V. 

Exhibit A-1. 
Chatfield State Parks Primary Activities Visitor Data, 2007 

Total Chatfield State Parks Visitors 1,664,146 Primary Activities (continued)

Other Motorcraft Use 68,156

Trail Users: Canoeing and Kayaking at Gravel Ponds 414

Bike/Walk-in (Deer/Plum Creek Entrance Stations) 14,108 Other Non-motorcraft Use 43,545

C-470 East Trail (Dog Training) 111,428 Long-Distance Swim Training at Gravel Ponds 9,400

C-470 West Trail 74,346 Swim Beach Use 50,235

Greenway 115,710 Shore Fishing at Gravel Ponds 2,497

Trailmark 47,445 Shore Fishing at Reservoir 32,340

Water Board Road 22,867 Ice Fishing at Reservoir 2,300

Total 385,904 Primary Picnicking at Gravel Ponds 3,350

Other Primary Picnicking (Non-group) 4,270

Primary Activities Wildlife Viewing/Nature Observation/Photography 8,806

Group Camping 16,047 Horseback Riding — Spring Gulch 2,548

Camping — Electrical 69,033 Horseback Riding — State Parks (Not in Trail Counts) 36,590

Camping — Basic 9,678 Other Trail Use — State Parks (Not in Trail Counts) 3,700

Group Picnic — Marina Point 2,640 Hot-Air Balloons 4,404

Group Picnic — Riverside 2,040 Model Airplanes 15,570

Group Picnic — Heronry Overlook 3,520 Water Dog Training at Gravel Ponds 230

Group Picnic — Fox Run 1,800 Dog Tracking 1,764

Personal Interpretation 2,570 Dog Search & Rescue 100

Non-Personal Interpretation 10,083 Scuba Diving 3,628

Environmental Education 1,244 Open Water Swim 16,300

Boat Fishing 54,318 Sightseeing (Participating in no other activities) 721,102

Water Skiing 44,164 Total 1,278,242

Jet Skiing 29,856

Annual
Visitation

Annual
Visitation

 
Source: Colorado State Parks. 
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Appendix B. 
Recreation Preferences Survey Instrument 

The following page shows the survey instrument used at the April 16, 2009 recreation user group 
presentation to gauge visitor response to the Reallocation Project. 



Chatfield Reallocation Questionnaire on Recreation Preferences

1. What is your primary recreation activity 
at Chatfield State Park?

2. How many days do you use the park for 
your primary activity…
…during May through September?

…during October through April?

Weekdays

Weekend Days

Weekdays

Weekend Days

3. Will you use the park for your primary 
activity during the construction period? Yes No

If yes, will you decrease the amount 
of days at the park?  Yes No

By how many days? days

4. Will you use the park for your primary 
activity 1 to 5 years after the construction 
period, when water levels are low? Yes No

If yes, will you decrease the amount 
of days at the park? Yes No

By how many days? days

5. Will you use the park for your primary 
activity when water levels return to normal? Yes No

If yes, will you decrease the amount 
of days at the park? Yes No

By how many days? days

6. Where will you go instead of Chatfield 
for your primary recreation activity?

(please specify the name of the park 
or recreation area)

If no substitute is available, please 
specify reason why:

Primary Recreation Activity Other Recreation Activity 1 Other Recreation Activity 2

Weekdays

Weekend Days

Weekdays

Weekend Days

…during May through September?

…during October through April?

1. What is another recreation activity you 
participate in at Chatfield State Park?

2. How many days do you use the park for 
this activity…

3. Will you use the park for this activity during 
the construction period? Yes No

If yes, will you decrease the amount 
of days at the park?  Yes No

By how many days? days

4. Will you use the park for this activity
1 to 5 years after the construction period, 
when water levels are low? Yes No

If yes, will you decrease the amount 
of days at the park? Yes No

By how many days? days

5. Will you use the park for this activity
when water levels return to normal? Yes No

If yes, will you decrease the amount 
of days at the park? Yes No

By how many days? days

6. Where will you go instead of Chatfield 
for this recreation activity?

(please specify the name of the park 
or recreation area)

If no substitute is available, please 
specify reason why:

Weekdays

Weekend Days

Weekdays

Weekend Days

…during May through September?

…during October through April?

1. What is another recreation activity you 
participate in at Chatfield State Park?

2. How many days do you use the park for 
this activity…

3. Will you use the park for this activity 
during the construction period? Yes No

If yes, will you decrease the amount 
of days at the park?  Yes No

By how many days? days

4. Will you use the park for this activity
1 to 5 years after the construction period, 
when water levels are low? Yes No

If yes, will you decrease the amount 
of days at the park? Yes No

By how many days? days

5. Will you use the park for this activity
when water levels return to normal? Yes No

If yes, will you decrease the amount 
of days at the park? Yes No

By how many days? days

6. Where will you go instead of Chatfield 
for this recreation activity?

(please specify the name of the park 
or recreation area)

If no substitute is available, please 
specify reason why:
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1.0 Introduction 
The U.S. Army Corps of Engineers (USACE) is preparing a Feasibility Report and Environmental 
Impact Statement (FR/EIS) for the proposed Chatfield Reservoir Storage Reallocation project.  As 
an appendix of the FR/EIS and in compliance with Section 7(b) of the Endangered Species Act 
(ESA), this Biological Assessment (BA) has been prepared to address potential effects to federally-
listed threatened, endangered, and candidate species (T&E species), and their critical habitat, from 
construction, operation, and maintenance of the Proposed Action (i.e., Alternative 3 of the 
FR/EIS).  The ESA requires federal agencies to consult with U.S. Fish and Wildlife Service 
(USFWS) on actions that have the potential to affect federally- listed species or their designated 
critical habitat.  The Proposed Action would allow for a maximum reallocation of 20,600 acre-feet, 
representing a maximum increase in the elevation of the permanent pool from 5,432 feet above 
mean sea level (msl) to 5,444 feet msl (see Section 2 for additional discussion of the Proposed 
Action).  Whereas, the FR/EIS addresses the Proposed Action and three alternatives to the 
proposed action, this BA specifically addresses the Proposed Action. 

The BA includes a description of the Proposed Action (Section 2), a description of the study area 
for the Chatfield Reservoir Storage Reallocation project (Section 3), a description of the Biological 
Assessment process and T&E species evaluated (Section 4), an analysis of potential impacts of the 
Proposed Action on federally-listed species (Section 5), an effects determination for the T&E 
species (Section 6), and a description of proposed conservation measures (Section 7). 

2.0 Proposed Action 
The Proposed Action would grant reallocation of flood storage at Chatfield Reservoir to increase 
water storage capacity for 12 local water providers (Table 1).  The Proposed Action would allow for 
a maximum reallocation of 20,600 acre-feet, representing a maximum increase in the elevation of the 
permanent pool of 12 feet, from 5,432 feet above mean sea level (msl) to 5,444 feet msl.  The 
purpose of and need for the Proposed Action is to increase availability of water, sustainable over the 
50-year period of analysis, in the greater Denver, Colorado Metropolitan Area so that a larger 
proportion of existing and future (increasing) water needs can be met (for further details on the 
Purpose and Need see Chapter 1 of the FR/EIS). The reallocated storage space in Chatfield 
Reservoir would be filled using existing or new water rights, including wastewater return flows and 
other decreed water rights, belonging to a consortium of water providers. The primary objective of 
the reallocation is to help enable water providers to supply water to local users, mainly for municipal 
and industrial (M&I), and agricultural needs, in response to rapidly increasing demand. Chatfield 
Reservoir is well placed to help meet this objective, because the reservoir provides a relatively 
immediate opportunity to increase water supply storage without the development of significant 
amounts of new infrastructure.  It lies at the confluence of the South Platte River (efficient capture 
of runoff) and Plum Creek, and it provides an opportunity to gain additional use of an existing 
federal resource. 

Chatfield Reservoir currently consists of four storage areas referred to as pools (i.e., 
inactive/sediment storage, multipurpose-conservation, flood control, and maximum 
surcharge/spillway design flood pools) that are used for different purposes. These pools are 
discussed in detail in Chapter 2 of the FR/EIS.  The Proposed Action would reallocate storage from 
the flood control pool to the joint flood control-conservation pool.  Space in the joint flood control-
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conservation pool would be filled using water rights belonging to a consortium of water providers 
listed in Table 1. This reallocation would enable the water providers to supply water to local users 
for municipal, industrial, agricultural, recreational, and fish and wildlife needs in response to 
population growth in the Denver metropolitan area. 

Table 1. Colorado Water Providers Requesting Storage Space in Chatfield Reservoir 

Entity Requesting Storage Nature of Entity 
Purpose of Use of 

Storage 

Maximum 
Storage 

Reallocation 
(acre-feet) 

Percent of 
Costs and 
Storage 

Reallocation 
Downstream Providers 
Unassigned1 TBD Unassigned 3,561 17.3 
Central Colorado Water 
Conservancy District (WCD) 

Agricultural Agricultural 2,849 13.8 

Colorado Parks and 
Wildlife6,7 

Governmental: State 
Agency 

Recreation  1,000 4.9 

Denver Botanic Gardens at 
Chatfield 

Governmental: City and 
County of Denver 

Recreation and Agriculture 40 0.2 

Western Mutual Ditch 
Company 

Agricultural Agricultural 1,425 6.9 

Upstream Providers     
Unassigned1 TBD Unassigned 564 2.7 
Castle Pines Metropolitan 
District3 

Local government serving 
Denver suburban area 

Municipal and Industrial 785.6 3.8 

Castle Pines North 
Metropolitan District (MD)3 

Local government serving 
Denver suburban area 

Municipal and Industrial 941.5 4.6 

Town of Castle Rock3 Municipality Municipal and Industrial 1,013.16 4.9 
Centennial Water and 
Sanitation District (WSD) 3 

Local government serving 
Denver suburban area 

Municipal and Industrial 6,434.9 31.2 

Center of Colorado Water 
Conservancy District (WCD) 

Governmental: Park 
County 

Municipal and Industrial 131.32 0.6 

Colorado Water 
Conservation Board 

Governmental: State 
Agency 

Recreation 100 0.49 

Mount Carbon Metropolitan 
District (MD) 

Local government serving 
Denver suburban area 

Municipal and Industrial 400 1.9 

Perry Park Country Club1 Private Municipal 100 0.5 
South Metro Water Supply 
Authority (SMWSA)3 

Includes storage for the 
following entities: 

Local governments 
providing water supplies 
to Denver suburbs 

Municipal and Industrial 1354.3 6.6 

   Arapahoe County Water 
   and Wastewater Authority 

  121.6 0.59 

   Castle Pines North MD   64.3 0.31 
   Castle Pines MD   1.1 0.005 
   Centennial WSD   487.2 2.37 
   Cottonwood WSD   64.3 0.31 
   Pinery WSD4   64.3 0.31 
   Stonegate Village MD   64.3 0.31 
   Town of Castle Rock   487.2 2.37 
Total   20,600 100% 
1The City of Aurora and Roxborough WSD are in the process of withdrawing from the Project.  Their combined share of the 
reallocated storage of 4,125.3 acre-feet is designated as “unassigned” and will be reassigned to one or more of the water 
providers or others at a future date.   
2Municipal and Industrial uses may include domestic, mechanical, manufacturing, and industrial uses; power generation; fire 
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Table 1. Colorado Water Providers Requesting Storage Space in Chatfield Reservoir 

Entity Requesting Storage Nature of Entity 
Purpose of Use of 

Storage 

Maximum 
Storage 

Reallocation 
(acre-feet) 

Percent of 
Costs and 
Storage 

Reallocation 
protection; sewage treatment; street sprinkling; irrigation of parks, lawns, gardens, and grounds; and augmentation and 
replacement, recharge, use as a substitute water supply, and exchange for water supplies also dedicated to these types of uses. 
3Note that these entities are requesting their own storage space in Chatfield Reservoir, and are also seeking storage space as 
members of the South Metro Water Supply Authority.  Their portion of SMWSA’s storage space would be allotted as described 
below in note 4. 
4The South Metro Water Supply Authority is an entity that provides coordination of regional planning efforts to develop renewable 
water supplies for its members.  The SMWSA is requesting storage space in Chatfield Reservoir that would be used by eight of its 
members, these are: Arapahoe County Water and Wastewater Authority, Castle Pines Metropolitan District, Castle Pines North 
Metropolitan District, Town of Castle Rock, Centennial WSD, Cottonwood WSD,  Stonegate Village Metropolitan District, and 
Denver Southeast Suburban Water and Sanitation District doing business as Pinery Water and Wastewater District.  SMWSA’s 
storage space would be allocated among these eight members as shown in the table.  Note that some of these SMWSA members 
are also seeking storage space as their own entity (i.e., not under SMWSA); these are shown in the table and include Castle 
Pines MD, Castle Pines North MD, Centennial WSD,  and Town of Castle Rock.   
5The Pinery WSD is also known as Denver Southeast Suburban Water and Sanitation District. 
6The Colorado Water Conservation Board (CWCB) is temporarily holding the shares of Colorado Parks and Wildlife (CPW). 
7On July 1, 2011, Colorado State Parks and the Colorado Division of Wildlife merged to form Colorado Parks and Wildlife. 
 
MD = Metropolitan District 
WSD = Water and Sanitation District 

 

While water supply remains primarily a non-federal responsibility, based on current federal 
authorities, the federal government should participate and cooperate with states and local interests in 
developing such water supplies in connection with multi-purpose projects. The federally owned 
Chatfield Reservoir provides an opportunity to help local communities meet the growing demand 
for water. Although Chatfield Reservoir does provide promise to help meet a portion of the local 
need, it does not preclude the consideration of all potential alternatives to solve the problems and 
meet the needs. Therefore, it is the purpose of the FR/EIS study to identify alternatives, compare 
those alternatives, and select the best alternative for meeting the needs based on solid planning 
principles. The Economic and Environmental Principles and Guidelines for Water and Related Land 
Resources Implementation Studies (P&Gs) (U.S. Water Resources Council 1983) establish the 
standards and procedures that USACE and other federal water resources agencies use for planning 
and evaluating the merits of water projects. 

3.0 Action Area 
Chatfield Reservoir is located at the confluence of the South Platte River and Plum Creek within the 
South Platte River Basin. The reservoir itself is located southwest of Denver in Douglas, Jefferson, 
and Arapahoe Counties. The drainage area for the South Platte River Basin upstream of the 
reservoir encompasses 3,018 square miles and originates at the headwaters of the North Fork of the 
South Platte and the South Fork of the South Platte in Park County, Colorado. The U.S. Forest 
Service (USFS) manages most of the lands along the main stem of the South Platte River upstream 
of the reservoir. Plum Creek, the second largest of the reservoir’s tributaries, flows through a 
mixture of rangelands and suburban areas. The Buffalo Creek and Hayman fires burned large areas 
within the South Platte Watershed, resulting in the deposition of sediments into the South Platte 
River drainage. Reservoirs located upstream of Chatfield include Strontia Springs, Cheeseman Lake, 
Elevenmile Canyon, Spinney Mountain, and Antero Reservoir. Downstream, the South Platte River 
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joins with the North Platte River in western Nebraska to form the Platte River. The Platte River 
ultimately joins the Missouri River at the Nebraska/Iowa border.  

The Chatfield Reservoir study area (Figure 1) defined for analyzing the effects of the Proposed 
Action encompasses Chatfield Reservoir and the USACE property (approximately 5,300 acres) 
surrounding the reservoir, including Chatfield State Park and extends downstream along the South 
Platte River to where the river intersects the Adams/Weld County line (Figure 1).  It includes those 
portions of the South Platte River, Plum Creek, Deer Creek, Willow Creek, and Massey Draw from 
the points where they enter USACE property to their confluence with Chatfield Reservoir.  
Chatfield Reservoir and the surrounding USACE property occupies portions of Jefferson and 
Douglas Counties, and the study area’s downstream reach of the South Platte River crosses portions 
of Arapahoe, Denver, and Adams Counties.   

The Proposed Action would require a change in the operations of the reservoir and would require 
the construction of additional recreational infrastructure and relocation of some of the existing park 
roads and facilities.  The land affected by construction and operation of the project would be land 
immediately around Chatfield Reservoir. 

Water providers would be able to use existing infrastructure to divert their portion of the stored 
water into their water systems, and therefore providers would not need to construct new delivery 
facilities to deliver their new water supplies from Chatfield Reservoir. 

Operations at Chatfield Reservoir would be based on the four pools described for the Proposed 
Action.  The base elevation of the flood control pool would be raised from 5,432 ft to 5,444 feet 
msl, and the State Engineer would be responsible for managing discharges for water levels within 
the joint flood control-conservation pool. During forecast high runoff years when Chatfield pool 
elevation is forecast to exceed 5,444 feet, USACE and the state of Colorado would jointly operate 
the joint flood control-conservation pool. During the joint operation, Chatfield Reservoir could be 
drawn down while the surface elevations are still within the joint flood control-conservation pool to 
accommodate the anticipated high volume of runoff. This would provide benefits during high 
runoff years such as a lower maximum release resulting in less downstream impacts and possibly 
fewer in-pool impacts because of less need for exclusive flood control storage. These operations are 
detailed in the Water Control Plan, Appendix B of this FR/EIS. As under current conditions, 
USACE would take control of discharges once the water level reached the exclusive flood control 
pool elevation, in this case 5,444 feet msl. The pool elevation of 5,444 feet msl would not be 
achieved every year due to fluctuations in the amount of upstream runoff. 

Under the proposed action the number of entities with storage rights within the reservoir would 
increase from 1 (Denver Water) to 13 (see Table 1 for the proposed new users). While the state 
engineer would continue to manage the discharge within the joint flood control-conservation pool, 
the demand on the additional storage rights would change the volume and pattern of the discharge 
from that observed under current conditions. The result is that the pool level could fluctuate more 
widely than under current conditions.  
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4.0 Federally-Listed Threatened, Endangered, and Candidate 
Species Potentially Affected by the Proposed Action 

4.1 Biological Assessment Process 
This BA addresses T&E species and their habitats that are known to occur or could possibly occur 
in the Chatfield Reservoir study area (as described in Section 3.0)..  T&E species lists from USFWS 
were used to identify the species to be considered in this BA (USFWS 2010a). 

USFWS has determined that historical and new depletions to the Platte River may adversely affect, 
but would not likely jeopardize federally-listed species and their designated critical habitat along the 
Platte River in Nebraska.  A separate program BA process, the Platte River Recovery 
Implementation Program (PRRIP), addresses T&E species associated with the central and lower 
Platte River in Nebraska and is included as an Attachment to this BA (see “PRRIP BA”, Attachment 
1).  The “target species” addressed under the PPRIP are the whooping crane (Grus americana) (and its 
designated critical habitat), the interior least tern (Sternula antillarum), the northern Great Plains 
population of the piping plover (Charadrius melodus), and the pallid sturgeon (Scaphirhynchus albus).  
The PPRIP also addresses the western prairie fringed orchid (Platanthera praeclara), the American 
burying beetle (Nicrophorus americanus) and the Eskimo curlew (Numenius borealis).  The PRRIP was 
established in 2006 to protect and recover the federally-listed Platte River species and to offset the 
depletive effects of existing and new water related activities in Colorado and the other basin states. 
The PRRIP is implemented through a basin-wide cooperative approach agreed to by the States of 
Colorado, Nebraska, Wyoming, and the U.S. Department of the Interior. In Colorado, individual 
water projects, such as the Chatfield Reservoir reallocation project, may rely on the PRRIP for ESA 
compliance purposes through the participants’ membership and financial participation in the South 
Platte Water Related Activities Program, Inc. (SPWRAP) a water provider’s organization.  The 
SPWRAP assists in fulfilling Colorado’s programmatic contributions to the PRRIP. The water 
providers participating in the Chatfield Reservoir storage reallocation study are all members of 
SPWRAP.  All of the water providers who are planning to remain involved in the study have 
renewed their memberships for 2012.  Copies of the 2012 Certificates of Membership in SPWRAP 
are included in Attachment A of the PRRIP BA.  By agreeing to participate in the PRRIP, 
proponents of the Chatfield Reservoir storage reallocation project, which is subject to Section 7 
ESA consultation, can ensure compliance relative to the Platte River target species, can avoid the 
potential for prohibited “take” of these species under ESA Section 9, and can take advantage of 
predefined procedures and expectations going into the ESA consultation process. The PRRIP 
benefits Platte River species by creating offsetting measures, including measures that will 
substantially reduce shortages to target flows in the central Platte River, and that will obtain and 
restore habitat for the target species. Therefore, net impacts to these species are not expected to be 
significant as a result of depletions from the proposed Chatfield Reservoir storage reallocation 
project. The potential effects of project depletions on the Platte River T&E species (listed above) are 
addressed in the streamlined PRRIP BA (Attachment 1) submitted by the federal action agency to 
USFWS and will be covered through a “tiered” Biological Opinion confirming the project is in 
compliance with the ESA based on implementation of the PRRIP.  

For federal actions and projects participating in the PRRIP, the Platte River Recovery 
Implementation Program Final Environmental Impact Statement (FEIS) and the June 16, 2006 
Programmatic Biological Opinion (PBO) serve as the description of the environmental baseline and 
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environmental consequences for the effects of the Federal actions on the listed target species, 
whooping crane designated critical habitat, and other listed species associated with the Platte River 
and addressed in the PBO. These documents are hereby incorporated into this BA by this reference. 

4.2 Habitat Types in the Study Area 
The Chatfield Reservoir study area includes many different habitat types, such as grasslands, 
shrublands, open water, rocky areas, landscaped/disturbed areas, and riparian areas. Despite the 
diversity of habitats and wildlife in the Chatfield Reservoir study area, the habitat quality, especially 
in uplands is typically degraded by the presence and even dominance of non-native plant species. 
Increasing the water level of Chatfield Reservoir to 5444 ft msl (as in the Proposed Action) could 
result in the loss of approximately 586 acres of wildlife habitat from inundation.  Table 2 shows the 
number of acres of each of the habitat types that could be lost.  In addition, approximately 2.5 acres 
of riparian habitat would be lost due to relocation of the recreation trail at the Plum Creek Day Use 
Area. 

A range of vegetation communities exists within the study area, including upland, wetland, and open 
water communities (Burns and McDonnell 1998). Upland vegetation communities include mixed-
grass prairie, woodlands, scrub-shrub, open fields, and pastures. Wetlands include emergent 
wetlands, riparian shrublands, and riparian cottonwood forest. Open water habitats include streams, 
rivers, borrow ponds, and reservoirs.  

Table 2.  Estimate of Acres of Wildlife Habitats at Chatfield 
Reservoir Inundated Beyond Current Operations  
Habitat Type Proposed Action 
Mature Cottonwood 43 
Other Trees 211 
Shrub 53 
Upland 222 
Wetland/Non-woody 57 
Total 586 

 

4.3 Species Evaluated 
The Proposed Action could have potential impacts on T&E species primarily through inundation of 
wetland, riparian, and upland areas currently used by T&E species.  Table 3 includes a list of T&E 
species that are known to occur or could occur in the Chatfield Reservoir study area.  The list of 
T&E species in Table 3 was developed from current lists from USFWS, including the County Lists 
for each of the counties in the study area (USFWS 2010a).  The black-footed ferret (Mustela nigripes) 
was not included in Table 3 because it is not on the County Lists and all of the project components 
are within the 2009 black-footed ferret block- clearance area where USFWS has determined that 
ferrets are unlikely to occur (USFWS 2009a).  Therefore, the black-footed ferret is not further 
addressed in the BA. 
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 The Platte River T&E species that occur in Nebraska but not in the Chatfield Reservoir study area 
are addressed under the PRRIP program (Attachment 1) and are not included in this section; this 
includes the pallid sturgeon, the western prairie fringed orchid, the American burying beetle, and the 
Eskimo curlew.  The whooping crane, interior least tern, and piping plover, are Platte River T&E 
species that occur in Nebraska and also have the potential to occur in the Chatfield Reservoir study 
area, therefore these species are discussed in this section, as well as in the PRRIP BA 
(Attachment 1).  

Table 3.  Federal Threatened, Endangered, and Candidate Species Known to 
Occur or with the Potential to Occur in the Study Area of the Chatfield Reservoir 
Storage Reallocation Project 

Common Name Scientific Name Federal Status 

Mammals   
Gunnison’s prairie dog Cynomys gunnisoni C 
Canada lynx Lynx canadensis T 
Preble’s meadow jumping mouse Zapus hudsonius preblei T 
Birds    
Interior least tern1 Sterna antillarum athalossos E 
Mexican spotted owl  Strix occidentalis lucida  T 
Piping plover1 Charadrius melodius circumcenctus T 
Whooping crane1 Grus americana  E 
Fish   
Greenback cutthroat trout Oncorhynchus clarki stomias T 
Insects   
Pawnee montane skipper Hesperia leonardus montana T 
Plants   
Colorado butterfly plant Guara neomexicana ssp. coloradensis T 
Ute ladies’-tresses orchid Spiranthes diluvialis T 
Key: E = Endangered, T = Threatened, C = Candidate for Listing. 
1 Water quality or depletions may affect the species and critical habitat in downstream reaches in Nebraska, therefore this 
species is also addressed in the PRRIP BA (Attachment 1). 

4.3.1 Federally-Listed Endangered Species 
4.3.1.1 Interior Least Tern 

Interior least terns were federally-listed as endangered in 1985 (50 Federal Register 21784). They are 
highly dependent on the presence of dry exposed sandbars and favorable river flows that support a 
forage fish supply and isolate the sandbars from the riverbanks. Characteristic riverine nesting sites 
are dry, flat, sparsely vegetated sand and gravel bars within a wide, unobstructed, water-filled river 
channel. Nests are initiated only after spring and early summer flows recede and dry areas on 
sandbars are exposed, usually at higher elevations away from the water’s edge (NGPC 2005). 
Following regulation of the Platte River that decreased flows, the establishment of trees and shrubs 
on the floodplain greatly reduced the habitat for the least tern (Currier et al. 1985). In Nebraska, 
interior least terns currently breed at the following locations: along the Platte River from its mouth, 
west to the town of North Platte; along the South Platte River at one or two isolated sites; along the 
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lower reaches of the Niobrara River; along reaches of the Loup and Elkhorn Rivers; and on the 
unchannelized section of the Missouri River below the Fort Randall and Gavins Point Dams. A few 
least terns nest on the shoreline of Lake McConaughy on the North Platte River, usually in years 
when low lake levels expose wide sandy beaches (NGPC 2005). Based on 10 years of observations at 
Chatfield (1996 to 2006), this species was observed only during July 1998, when a single bird was 
observed near the marina (Kellner 2006).  Although it may be rarely, this species has the potential to 
occur in the Chatfield Reservoir study area during migration.   

4.3.1.2 Whooping Crane 

The whooping crane was federally-listed as endangered in 1970 (35 Federal Register 8495). They 
migrate through Nebraska twice each year on their way to and from wintering grounds in the 
Aransas National Wildlife Refuge in Texas to summer grounds on freshwater marshes in Alberta, 
Canada. The primary migration route through Nebraska is approximately 140 miles wide; the Big 
Bend Region of the Platte River in Nebraska is an important stopover area (NGPC 2005). This area 
was designated as critical habitat in 1978 (43 Federal Register 20938).  

The occurrence of whooping cranes in Colorado is extremely rare, and they have not been seen in 
Colorado since 2002 (CDOW 2009b).  They have never been reported from Jefferson or Douglas 
Counties (Andrews and Righter 1992) where Chatfield Reservoir is located.  In addition, they have 
never been reported at Chatfield Reservoir based on available records (Colorado State Parks 1998, 
Kellner and Spencer 2006, Kellner 2006).  In 1975 an experiment was initiated to establish a flock of 
whooping cranes that would migrate from Gray’s Lake Idaho to Bosque Del Apache National 
Wildlife Refuge in New Mexico, with stopovers in Colorado’s San Luis Valley.  Eggs from 
whooping crane nests in Canada were transferred to sandhill crane nests in Idaho, and the sandhill 
cranes raised the whooping cranes and taught them the migration route.  However, the whooping 
cranes failed to form pair bonds and had high mortality rates.  In 1989 the program was 
discontinued and no whooping cranes survived in this population (International Crane Foundation 
2012).     

4.3.2 Federally-Listed Threatened Species 
4.3.2.1 Canada Lynx 

The federally-listed threatened Canada lynx (65 Federal Register 16051) is a medium-sized cat that 
inhabits boreal forests of northern North America. The principal food of the lynx is snowshoe hare 
(Lepus americanus), which comprises 80 percent of the lynx’s diet. In Colorado, lynx habitat includes 
dense spruce-fir stands in association with rock outcrops and large boulders in the subalpine zone 
and timberline where lynx use caves, rock crevices, overhanging banks, or hollow logs for denning. 
The Canada lynx was historically found in high-elevation forested areas in Colorado in the late 
1800s; by 1930, however, they were considered rare. By the mid-1970s, the lynx population in 
Colorado was extirpated or reduced to a few animals. In 1999, CDOW began a reintroduction 
program using lynx from Alaska and Canadian provinces for release in the San Juan Mountains of 
southwestern Colorado. As of 2007, a total of 218 adult lynx have been released in the mountains of 
Colorado. Most of the lynx released remain in the core release area: New Mexico north to 
Gunnison, west as far as Taylor Mesa, and east to Monarch Pass. Some movement of lynx into 
Arizona, Idaho, Iowa, Kansas, Montana, Nebraska, Nevada, New Mexico, South Dakota Utah, and 
Wyoming has also occurred (CDOW 2008a). Monitoring continues to determine whether Colorado 
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can support sufficient recruitment to offset annual mortality for a viable lynx population over time 
(Shenk 2008). There is no suitable habitat for the Canada lynx in the Chatfield Reservoir study area. 

4.3.2.2 Mexican Spotted Owl 

The federally-listed threatened (58 Federal Register 14248) Mexican spotted owl has been observed 
in the Pikes Peak, South Platte, and San Carlos Ranger Districts of the Pike National Forest. All 
nests found in Colorado to date occur on cliff ledges or in caves along canyon walls (USFS 1994). 
This species occupies either large, steep canyons with exposed cliffs and dense old-growth mixed 
forest of Douglas-fir, white fir, and ponderosa pine or canyons in pinyon-juniper areas with small 
and widely scattered patches of mature Douglas-fir. In 2004, USFWS designated 8.6 million acres of 
critical habitat within the owl’s geographic range, including 322,326 acres in Colorado (69 Federal 
Register 53181). The nearest Critical Habitat Unit (CHU) is located in the southern areas of Douglas 
and Jefferson counties on land managed by USFS. However, this owl is not expected to occur 
within the Chatfield Reservoir study area because there is a lack of suitable habitat and the area lies 
at the edge of the owl’s geographic distribution. 

4.3.2.3 Piping Plover 

The northern Great Plains breeding population of the piping plover was federally-listed as 
threatened in 1985 (50 Federal Register 50726). It is found in Nebraska along the Platte River, 
preferring riverine island habitat that is largely unvegetated sands, sediments, and gravels (Currier et 
al. 1985). In Nebraska, the Platte River was included in the critical habitat designated in 2002 (67 
Federal Register 57638). This species has been affected through habitat loss by woody plant 
encroachment as a result of decreased flows in the Platte River (NGPC 2005). An October 11, 2005 
court ruling vacated critical habitat for the piping plover in Nebraska; it has been recommended to 
USFWS for possible rededication (USFWS 2006). In Colorado, piping plovers occur as migrants, 
arriving around the first of April. Most have passed through by the end of May. They can be found 
in the eastern part of the state. The Arkansas and South Platte River drainages are the best areas to 
find these birds. Nesting habitat in Colorado is on sandy lakeshore beaches, sandbars within 
riverbeds or even sandy wetland pastures. An important aspect of this habitat is that of sparse 
vegetation (CDOW 2008b). Based on 10 years of observations at Chatfield (1996 to 2006), this 
species was observed only once (in September 2001) (Kellner 2006).  Although it may be rarely, this 
species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines. 

4.3.2.4 Pawnee Montane Skipper 

The Pawnee montane skipper (Hesperia leonardus montana) was federally-listed as a threatened species 
in 1987 (52 Fed. Reg. 36176 (September 25, 1987).  The Pawnee montane skipper (skipper) is a 
small brownish-yellow butterfly with a wingspan slightly more than 1 inch.  It inhabits dry, open 
ponderosa pine woodlands with sparse understory at 6,000 to 7,500 feet msl with moderately steep 
slopes and soils derived from Pikes Peak granite. Blue grama grass (Bouteloua gracilis), the larval food 
plant, and the prairie gayfeather (Liatris punctata), the primary nectar plant, are two necessary 
components of the ground cover.  Small clumps of blue grama occur throughout the warm, open 
slopes inhabited by skippers.  Prairie gayfeather occurs throughout the ponderosa pine woodlands.  
The vegetative community preferred by the skipper is a northernmost extension of the Ponderosa 
pine/blue grama grass habitat type documented from southern Colorado and northern New Mexico.  



 10 February 2013 

However, the preferred nectar plant of the skipper, prairie gayfeather, does not occur in similar 
habitats to the south.  The northeastern limit of the Ponderosa pine/blue grama grass community 
overlapping the southwestern limit of the prairie gayfeather may contribute to the maintenance of 
the species in this limited area. The recovery plan for the skipper (USFWS 1998a) established the 
following recovery criteria: 1) protect and maintain through proper vegetation management all of the 
defined skipper habitat on public land in the South Platte River drainage, 2) avoid habitat 
fragmentation, and 3) ensure that skippers are distributed throughout the range. 

The Pawnee montane skipper occurs only on the Pikes Peak Granite Formation in the South Platte 
River drainage system in Colorado, involving portions of Jefferson, Douglas, Teller, and Park 
counties. An intensive distribution survey found the range of the skipper to be centered at Deckers, 
Colorado, and to extend northwest just beyond Pine, Colorado, and southward to the point where 
the Teller, Park, Jefferson, and Douglas county lines nearly converge (USFWS 1998a).  This total 
area is roughly 23 miles long and 5 miles wide.  The total known habitat within this range is 
estimated to be 37.9 square miles.  Based on this habitat and distribution information, the Pawnee 
montane skipper is not expected to occur in the Chatfield Reservoir study area.    

4.3.2.5 Greenback Cutthroat Trout 

The historical range of the federally-listed threatened greenback cutthroat trout (43 Federal Register 
16343) includes much of the South Platte River drainage from its headwaters to the confluence with 
the Cache la Poudre River just upstream from Greeley, Colorado, and the headwaters of the 
Arkansas River upstream from Pueblo, Colorado. However, current distribution is limited to a few 
streams and lakes in the upper headwaters of these drainages. These sites are not currently within the 
Chatfield Reservoir study area or under project influences (USFWS 1998b). Introduction of 
nonnative trout species was the primary reason for the species’ decline, but habitat degradation and 
over harvesting also contributed to the decline. Habitat requirements include clear, cold streams and 
lakes, and clean gravel in flowing streams during spring for spawning. The objective of the 1998 
greenback cutthroat trout recovery plan included actions intended to allow removal of the species 
from the threatened list, which was to be accomplished by establishing 20 stable populations of this 
species. All areas identified in the 1998 plan for locating these 20 populations are in headwater areas 
of the South Platte and Arkansas River drainages, far upstream from the current Chatfield Reservoir 
study area (USFWS 1998b). Currently, greenback cutthroat trout occur in 58 lakes and streams and 
23 of these water bodies meet the population criteria required by recovery goals.  Many of the 
historic and restored populations are located in Rocky Mountain National Park (CDOW 2005b). 
None of the known populations occur within the Chatfield Reservoir study area or nearby (USFWS 
1998b). 

4.3.2.6 Colorado Butterfly Plant 

The federally-listed threatened Colorado butterfly plant (65 Federal Register 62302) is endemic to 
southeastern Wyoming, western Nebraska, and northeastern Colorado, including Boulder, Douglas, 
Larimer, and Weld counties in Colorado (Spackman et al. 1997). This short-lived, perennial herb 
grows in moist soils in mesic or wet meadows of floodplain areas at elevations of 5,800 to 6,200 feet 
msl. The Colorado butterfly plant is found in low depressions along wide meandering streams at the 
interface between riparian meadows and dry grassland. In January 2005, USFWS designated 3,538 
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acres of critical habitat along approximately 50 stream miles within Platte and Laramie counties in 
Wyoming (70 Federal Register 1940).  

Threats to this species include the use of broadleaf herbicides, grazing by cattle and horses, 
conversion of land for agriculture, and water development. Potential habitat is present within the 
Chatfield Reservoir study area. The transition zone between wetland communities and upland 
communities is where potential habitat for the Colorado butterfly plant occurs (USACE 2006). In 
2004 and 2005, five general areas within the Chatfield Reservoir study were identified as potential 
habitat and were intensively surveyed for the Colorado butterfly plant. No individuals or populations 
of this species were found (USACE 2005a, 2006).   

4.3.2.7 Ute Ladies’-tresses Orchid 

The federally-listed threatened Ute ladies’-tresses orchid (ULTO) (57 Federal Register 2048) has 
limited distribution in the western U.S., including five counties in Colorado’s front range (Jefferson, 
Boulder, El Paso, Larimer, and Weld counties) (Fertig et al. 2005). It is not currently reported from 
any locations along the South Platte River (Fertig et al. 2005). This orchid is found in seasonally 
moist soils and wet meadows near springs, lakes, or perennial streams and their associated flood 
plains below 6,500 feet msl. Potential habitat for the Ute ladies’-tresses orchid, as outlined in 
USFWS guidelines (USFWS 2007a), includes areas with moist soil conditions and wetland-type 
vegetation or drier areas where there are indications of seasonally high water tables or inundation. 
Typical sites include old stream channels, abandoned meanders, alluvial terraces, sub-irrigated 
meadows, and other sites where soils are saturated to within 18 inches of the surface, at least 
temporarily, during the spring and summer growing season (USFS 1994).  

On October 12, 2004, USFWS announced the initiation of a 5-year review to assess the orchid’s 
population abundance and distribution, recovery progress, and existing threats. Upon conclusion of 
the status review, USFWS will issue a finding regarding whether the orchid should remain listed or 
should be proposed for delisting (69 Federal Register 60605).  

In a 1998 survey, five wetland areas around Chatfield Reservoir were considered to be potential Ute 
ladies’-tresses orchid habitat. All sites were surveyed for the orchid and no individuals or 
populations were found (Burns and McDonnell 1998). In 2004, six general areas were identified as 
potential orchid habitat around Chatfield Reservoir. These sites were surveyed and no individuals or 
populations were found (USACE 2005a). The surveys were conducted again in August 2005, and 
although potential habitat exists within the Chatfield Reservoir study area, no Ute ladies’-tresses 
orchid plants were found (USACE 2006). 

4.3.2.8 Preble’s Meadow Jumping Mouse  

This mouse is a rare subspecies of the meadow jumping mouse (Zapus hudsonius) and was listed as a 
federally-listed threatened species in 1998 (63 Federal Register 26517). In February 2005, USFWS 
was petitioned to delist the Preble’s mouse. On November 1, 2007, USFWS revised their proposed 
rule to amend the listing of the Preble’s mouse to specify over what range the subspecies is 
threatened. Also noted, is the finding that the Preble’s mouse (Zapus hudsonius preblei) is a valid 
subspecies and remains federally protected. On July 10, 2008, USFWS removed ESA protections for 
Preble's mouse populations in Wyoming and amended the listing for Preble's mouse to indicate the 
subspecies remains protected as a threatened species in the Colorado portion of its range. USFWS 
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has determined the best commercial and scientific information available demonstrates that the 
Preble's mouse is a valid subspecies and should not be removed from the list of threatened and 
endangered species based on taxonomic revision (USFWS 2009b). 

In June 2003, USFWS designated critical habitat (68 Federal Register 37275-37332) for the mouse 
along 359 stream miles in Colorado and Wyoming. USFWS has designated approximately 297.3 
acres of Preble’s mouse critical habitat within the Chatfield Reservoir study area along the South 
Platte River upstream of Chatfield Reservoir (see Section 5.2 for additional details).  This critical 
habitat falls within the Upper South Platte critical habitat unit (CHU). The approximately 297.3 acres 
of critical habitat are a subset of the 552 acres of potential Preble’s habitat found within the 
Chatfield Reservoir study area. Critical habitat is defined by USFWS (68 Federal Register 37275-
37332a) as extending 140 meters (460 feet) outward from normal high water on both sides of the 
South Platte River above Chatfield Reservoir.  

In December 2010, USFWS designated revised critical habitat for Preble’s mouse in Colorado.  The 
revised critical habitat included a total of approximately 411 miles of rivers and streams and 34,935 
acres within Boulder, Broomfield, Douglas, El Paso, Jefferson, Larimer, and Teller Counties (75 
Fed. Reg. 78430 (December 15, 2010)).  Unit 9 “West Plum Creek” (i.e., West Plum Creek CHU), 
was one of the critical habitat areas added in 2010, and it includes much of the Plum Creek/West 
Plum Creek Watershed (75 Fed. Reg. 78430).  Unit 9 consists of 90.3 miles of streams.  Plum Creek 
from Chatfield Lake upstream to its confluence with East Plum Creek and West Plum Creek is 
included in Unit 9, with the exception of 0.14 miles of Plum Creek at the Highline Canal crossing. 
Critical habitat on Plum Creek extends outward 140 meters from each side of the stream (75 Fed. 
Reg. 78430). 

Preble’s mouse habitat is comprised of well-developed plains riparian woodland and wetland areas 
with adjacent, relatively undisturbed grassland communities and a nearby water source. These 
riparian areas include a relatively dense combination of grasses, forbs, and shrubs. Preble’s mice are 
known to regularly range outward into adjacent uplands to feed and hibernate. The Preble’s mouse 
is found in and near shrub-dominated riparian (streamside) areas along Colorado’s Front Range 
from Colorado Springs north into southeastern Wyoming. It hibernates from September or October 
until May. Preble’s mouse occupied range (those areas where Preble’s mice are known or very likely 
to occur) (NDIS 2006) within the Chatfield Reservoir study area is illustrated in Figure 2.  

The primary constituent elements (PCEs) for Preble’s mouse include (75 Fed. Reg. 78430): 

 riparian corridors: (A) Formed and maintained by normal, dynamic, geomorphological, and 
hydrological processes that create and maintain river and stream channels, floodplains, and 
floodplain benches and that promote patterns of vegetation favorable to the Preble’s 
meadow jumping mouse; (B) Containing dens, riparian vegetation consisting of grasses, 
forbs, or shrubs, or any combination thereof, in areas along rivers and streams that normally 
provide open water through the Preble’s meadow jumping mouse’s active season; and (C) 
Including specific movement corridors that provide connectivity between and within 
populations.  This may include river and stream reaches with minimal vegetative cover or 
that are armored for erosion control; travel ways beneath bridges, through culverts, along 
canals and ditches, and other areas that have experienced substantial human alteration or 
disturbance.; and 
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 additional adjacent floodplain and upland habitat with limited human disturbance (including 
hayed fields, grazed pasture, other agricultural lands that are not plowed or disked regularly, 
areas that have been restored after past aggregate extraction, areas supporting recreation 
trails, and urban-wildland interfaces). 

These primary constituent elements can be found within the Chatfield Reservoir study area. 

In 1998, Preble’s mouse surveys were conducted on USACE property in the area surrounding 
Chatfield Reservoir.  The mouse was captured above the reservoir from survey transects on the 
South Platte River and Plum Creek. There were four captures along the South Platte River and nine 
captures along Plum Creek. Because the survey was conducted over multiple consecutive nights and 
individuals were not marked after capture, these captures could have included individuals that had 
been trapped multiple times. It is expected that the mouse populations in these areas extend beyond 
the survey area. Elevation of the South Platte River site was 5,440 feet msl and the elevation for the 
Plum Creek site was 5,460 feet msl (Burns and McDonnell 1998). No Preble’s mice have been 
captured in the Chatfield Reservoir study area below Chatfield Reservoir or along Deer Creek 
(Burns and McDonnell 1998, 2001). 

A Preble’s mouse habitat map was developed by Tetra Tech biologists for areas on Plum Creek and 
the South Platte River above Chatfield that could be inundated by the Proposed Action.  The map 
identified four broad categories of habitat quality; these are shown in Figure 3 and defined as 
follows:  

High Value Riparian Areas—stream-side habitats within the floodplain that contain dense 
stands of vegetation, spatially arranged in multiple strata, such as herbaceous ground cover, 
riparian shrub layers, and multiple-age-class tree layers. 

Low Value Riparian Areas—stream-side habitats with limited vegetative cover. This 
includes mid-successional riparian forest lacking a shrub or grass/forb understory or recently 
inundated areas that may support vegetation but not enough to provide dense cover. 

Upland Habitat—dense mesic grasslands, shrublands, or combinations of both, adjacent to 
riparian areas. Uplands may be part of the floodplain or extend beyond the floodplain up to 
300 feet. 

Non-habitat Areas—includes roads, buildings, parking lots, and other human-altered 
features not considered habitat for the Preble’s mouse.  

Potential habitat below Chatfield reservoir has been disqualified by USFWS by a block-clearance of 
the Denver Urban Drainage and Flood Control District (USFWS 2004). The clearance did not 
originally include South Platte Park and areas below the Chatfield Dam. USFWS has updated their 
Denver Urban Drainage and Flood Control District Block-Clearance to include the area of South 
Platte Park south to Colorado State Highway C-470 (USFWS 2007b). Given the heavy recreational 
use in the Chatfield Reservoir study area below Chatfield Reservoir, this portion of the Chatfield 
Reservoir study area should not be considered as potential habitat for the Preble’s mouse. 
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4.3.3 Federal Candidate Species 
4.3.3.1 Gunnison’s Prairie Dog 

On February 5, 2008, the U.S. Fish and Wildlife Service found that the Gunnison’s prairie dog 
(Cynomys gunnisoni) is not threatened or endangered throughout all of its range but the portion of the 
current range of the species located in central and south-central Colorado and north-central New 
Mexico is warranted for listing under the Act (50 Federal Register Part 17). Consideration will be 
given to listing this species once USFWS’ priorities allow making the Gunnison’s prairie dog a 
candidate species. Listing of this species is currently prohibited due to higher priority species that 
need be listed first. The Gunnison’s prairie dog has been given a listing priority number (LPN) of 2 
because the threats facing the species are of a high magnitude and are imminent.  

The Gunnison’s prairie dog is dependent on burrows for protection from predators, for refuge for 
having and rearing young, and as a hibernacula (Burns et al. 1989). Thus, they need well-drained soils 
for making these burrows. They live in grasslands and semidesert and montane shrublands. Their 
diet consists of grasses and sedges (Fitzgerald et al. 1998). They inhabit flat to gently rolling areas. 

The range of the Gunnison’s prairie dog is considered to occur in two separate portions which are 
referred to as montane and prairie. Occupancy has been found to be higher in the prairie portions of 
the range as opposed to the montane portions in Colorado. This species has been deeply affected by 
both plague and poisoning. According to Fitzgerald et al. (1998) this species may occur in Douglas, 
El Paso, and Jefferson counties.  However, according to a more recent report, “The Draft Colorado 
Gunnison’s and White-tailed Prairie Dog Conservation Plan” (CDOW 2008c), the range nearest the 
Chatfield Reservoir study area, which is the Southeast population, does not enter into Douglas or 
Jefferson Counties. Thus, the Gunnison’s prairie dog is not expected to occur in the Chatfield 
Reservoir study area.  

5.0 Effects Analysis 
5.1 Project Operations 
To better understand the potential impacts of the Proposed Action on T&E species the following 
important aspects of the project are discussed in this section: 

1. Actions to prepare the project area before inundation occurs—tree removal and relocation of 
road and recreation facilities; 

2. Estimated pool levels during average years during the growing season, both seasonally and from 
year to year including range of variability; and  

3. Estimated pool levels during flood years that may raise levels above 5,444 feet msl 

Pool elevations were estimated from USACE’s hydrologic modeling, based on historical flow and 
precipitation data for the Period of Record (POR) of 1942 to 2000 (see the FR/EIS and Appendix 
H for additional details). The modeling assumes that conditions of the past (i.e., POR) can predict 
conditions in the future. The modeling does not take into account climate change, which may result 
in altered hydrologic conditions such as more floods and more or longer periods of drought that 
cannot be accurately predicted at this time. In addition, the inflows during the entire POR tend to be 
greater on average than those expected during future conditions. This results in over estimation of 
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impacts and a greater probability of adequate mitigation for all types of inundation-related 
environmental impacts.   

Adverse impacts under the Proposed Action include converting hundreds of acres of terrestrial 
habitats to aquatic or semi-aquatic habitats, and converting a substantial acreage of wetlands to 
deepwater habitats.  These changes would likely benefit reservoir fisheries, but would negatively 
impact terrestrial wildlife species.  These impacts may include direct loss of life (drowning) and 
reduction in the overall acreage of wildlife habitat within the Chatfield Reservoir study area.  Habitat 
loss would include reduction in elements such as available forage, protective cover, breeding sites, 
and nesting sites. 

The Proposed Action includes the removal of most trees between the elevations of 5,432 to 5,439 
feet msl prior to inundation of this area. As described in the Tree Management Plan (Appendix Z in 
this FR/EIS), selected trees would be left in place to provide habitat for fisheries and wildlife.  In 
addition, some of the cut trees could be moved to elevations above 5444 ft msl to provide downed 
woody debris for enhancement of Preble’s mouse habitat. Based on the reservoir modeling results, 
trees above 5439 ft msl are less likely to be killed by inundation than trees at lower elevations.  
Because there is uncertainty of the impacts of trees above 5439 ft msl, an adaptive management 
approach would be used to monitor the condition of these trees after the pool level is increased, and 
trees would be removed as needed for safety reasons.  

The relocation of roads and recreation facilities in the park would have some impacts on riparian, 
wetland, and upland habitats.  Upland impacts would be primarily associated with borrow areas and 
temporary haul roads and these impacts would be temporary and would be mitigated by restoring 
native vegetation to these areas, as described in the Compensatory Mitigation Plan (CMP) 
(Appendix K of this FR/EIS).  Cut and fill impacts to wetlands from the Recreation Modifications 
would be approximately 6.3 acres (as described in the 404(b)(1) Analysis, Appendix W of this 
FR/EIS).  Riparian and wetland impacts would be mitigated as part of the CMP.   

The average pool level on an annual basis would be subject to seasonal fluctuations of up to 21 feet, 
although annual fluctuations of 6 to 7 feet would be typical. To evaluate potential impacts to T&E 
species, it is useful to look at fluctuations during the growing season and also useful to look at 
fluctuations when hibernators are active or dormant and when migratory animals are present or 
absent. The vegetation growing season corresponds roughly to beginning at week 17 and ending at 
week 41 (i.e., April 25 to October 11) and corresponds to a growing season of approximately 170 
days. During an average year, as modeled using POR data, pool levels would begin to increase prior 
to the onset of the growing season until reaching the peak during weeks 19 or 20, soon after the 
growing season starts. Since this increase in pool elevation would overlap with the hibernation of the 
Preble’s mouse (approximately September 30 to May 1), this would have an impact to the Preble’s 
mouse. 

Then pool levels would recede modestly (2 to 3 feet) for a major portion of the growing season, 
leveling off toward the end of the growing season and for the remainder of the year (Figure 4). 
Within the growing season, the POR data predict that the pool level during an average year would 
approximate 5,440 feet msl with fluctuations equal to ±2 feet (Figure 5). Pool levels during the 
majority of the growing season may also be influenced by reservoir management. During the 
recreation season (Memorial Day to Labor Day) pool level variations are currently restricted and 
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restrictions may continue under the Proposed Action. This would aid in maintaining pool levels 
during the majority of the growing season. 

Outside of the growing season, pool levels would continue to decrease during average years to 
elevations approximating 5,436 feet msl in a typical year (Figure 4). The modeling of average pool 
levels reveals that the target pool elevation of 5,444 feet msl may not be attained in a typical year. 
Therefore, a portion of the habitat acres listed in Table 2 would typically not be inundated, or at 
least inundated for only short periods of time. If vegetation, including trees, were not removed 
within a specific zone, for example a zone of approximately 5,440 feet msl (the estimated average 
pool level during a typical growing season) to 5,444 feet msl (target pool elevation), then the 
vegetation within this zone would remain and possibly transform from terrestrial habitats to wetter 
environments instead of being completely eliminated. This could occur naturally through succession 
by decreasing or eliminating woody vegetation (trees and shrubs) and encouraging the growth of 
water-tolerant vegetation including wetland plants.  As trees die and decay, they would provide 
habitat by creating downed woody debris which the Preble’s mouse may use.  These snags and 
surviving trees would also be close to the shoreline of the 5,444 msl target pool elevation, thereby 
lessening potential impacts to boater safety.   

An understanding of what may happen to pool levels during flood years and drought years is needed 
to further characterize potential impacts on T&E species. Figure 6 presents POR modeling showing 
pool elevations per year over the POR. Chatfield Reservoir’s flood control function would result in 
periodic rises in water levels above the target pool elevation. Compared to current conditions, 
flooding occurs with the same frequency over the POR and of similar duration for each event. 
However, the pool elevations reached during the peak of an event is higher for the Proposed Action, 
and therefore floods a larger area. Adverse impacts on vegetation would be minimal because the 
flooding, especially at the highest elevations, is for a short duration (several days). Modeling of 
maximum levels using the POR water levels illustrate that fluctuations in maximum water elevations 
from year to year can be more than the average fluctuations and on extremely rare occasions can 
change more than 20 feet for extended durations. For example, the largest modeled flood event was 
for 1942 where the maximum pool elevation was greater than 5,465 feet msl, and flooding above 
5,444 feet msl lasted for 40 days. This extreme flood event shows the variability of possible events.  
A flood of this magnitude would alter vegetation regardless of what pool levels are allowed.  By 
reviewing Figure 6, flooding predicted over the POR at the new pool elevation of 5,444 feet msl 
would have occurred during 6 out of 59 years (10 percent). The duration of these flood events 
ranges widely from 30 to 40 days for the largest floods to 5 to 10 days for the more moderate floods. 
Currently, flooding along the South Platte River is dampened by the reservoirs upstream constructed 
in the 1970s. Although not quantified, the influence of the upstream reservoirs further lessens the 
probability of flooding along the South Platte River. Any diversions along Plum Creek likely dampen 
flooding on this drainage as well. 

During drier years, pool levels can fall below the predicted average pool level of 5,440 feet msl and 
much lower than the target pool level of 5,444 feet msl. However, the frequency of these drier years 
occurs only as frequently as flood years (about 10 percent of the time; Figure 6). Therefore, the 
majority of the time (roughly 80 percent on average) the pool levels are at an average level, about 
5,440 feet msl during the growing season (and therefore during the wildlife breeding season and the 
Preble’s mouse active season). Pool levels maintained at this elevation would help to stabilize 
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vegetation above 5,444 feet msl and provide consistent habitat within a margin area of 
approximately ± 2 feet at the average pool level of 5,440 feet msl.  

Under the Proposed Action, the Chatfield Reservoir level would fluctuate within the year more 
often and more widely than under current conditions. It is possible that the pool level could 
fluctuate over a distance of 21 feet under the worst conditions, likely an extended drought. The 
multipurpose pool level can recede to an elevation of 5,423 feet msl under the Proposed Action, 
which is the same level as under the current conditions. However, under the Proposed Action, the 
pool level can rise much more than under current conditions. Although the average peak fluctuation 
of 3 feet (Figure 7) during late spring or early summer is expected, over an entire year the pool level 
would have the potential to fluctuate 21 feet. Although the maximum pool elevation under this 
Proposed Action is predicted to be attained only once every 3–4 years, the minimum levels could 
reach 5,423 feet msl (Figure 6). According to POR modeling, reservoir levels have the potential of 
being at this elevation during some part of the year 1 out of every 3 years. Under current conditions, 
storage capacity is managed in an attempt not to exceed 9 feet of fluctuation annually.  

Upstream impacts—The potential for secondary impacts from additional conservation storage 
capacity to flows upstream of the Chatfield Reservoir study area on the South Platte River and Plum 
Creek is dependent on whether utilization of storage capacity at Chatfield Reservoir would change 
the current management of water in these drainages, both by users of the reallocated storage at 
Chatfield Reservoir and potentially by other entities such as Denver Water. Available inflows to be 
stored in Chatfield by the water providers would be from both junior water rights and “free river” 
diversions, which would be exercised when there is available runoff for the taking ("free water"). 
The reallocation of storage at Chatfield simply enables water to be stored in Chatfield that now 
flows downstream through and beyond the Chatfield Reservoir study area.  If a water provider 
drops out of the project and relinquishes their rights to the storage space, it is assumed that the 
water provider acquiring rights to that space would store and release water in the same manner as 
the original water provider.  Under the current understanding of how water providers would access 
and store water at Chatfield, there are no expected direct or indirect impacts on upstream areas 
outside of the Chatfield Reservoir study area.  

5.2 Potential Impacts to Federally-Listed Threatened, Endangered and 
Candidate Species  

This section discusses the potential impacts to the federally-listed species that were identified in 
Section 4.3 as known to occur or with the potential to occur in the Chatfield Reservoir study area.  
The effects determinations for these species are presented in Section 6.  As indicated in Section 4.3, 
potential impacts to the Platte River T&E species that occur in Nebraska are addressed under the 
PRRIP program (Attachment 1 of this BA).    

5.2.1 Interior Least Tern 
This species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines. Under the Proposed Action there may be an increase in 
exposed shorelines during dry years and this may be a benefit to migrating interior least terns.  The 
Proposed Action would have no adverse impact to the interior least tern within the Chatfield 
Reservoir study area.  Potential impacts to this Platte River T&E species that occurs in Nebraska are 
addressed in the PRRIP BA.  
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5.2.2 Whooping Crane 
This species has never been recorded at Chatfield Reservoir and has not been reported in Colorado 
since 2002. Their presence in this area would be considered part of an accidental migration pattern. 
Therefore, a change in the target pool elevation to 5,444 feet msl would have no adverse impact to 
the whooping crane within the Chatfield Reservoir study area.  Potential impacts to this Platte River 
T&E species that occurs in Nebraska are addressed in the PRRIP BA.  

5.2.3 Canada Lynx 
The Canada lynx has been reintroduced to Colorado in recent years. However, no habitat for the 
lynx is found in the Chatfield Reservoir study area. Therefore, a change in the target pool elevation 
to 5,444 feet msl would have no adverse impact on the Canada lynx.  

5.2.4 Mexican Spotted Owl 
The Mexican spotted owl is found in mature coniferous forest typically in steep mountainous 
canyons such as those in the Pike-San Isabel National Forest and other forests in the southwest. No 
habitat for the Mexican spotted owl is found within the Chatfield Reservoir study area.  Upstream 
portions of the South Platte River on National Forest land would not be affected by increased pool 
elevations at Chatfield. Therefore, there would be no adverse impact to the Mexican spotted owl. 

5.2.5 Piping Plover 
This species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines.  Under the Proposed Action there may be an increase in 
exposed shorelines during dry years and this may be a benefit to migrating piping plovers.  The 
Proposed Action would have no adverse impact to piping plovers within the Chatfield Reservoir 
study area.  Potential impacts to this Platte River T&E species that occurs in Nebraska are addressed 
in the PRRIP BA. 

5.2.6 Pawnee Montane Skipper 
Pawnee montane skippers inhabit dry, open ponderosa pine woodlands with sparse understory at 
6,000 to 7,500 feet msl. Blue grama grass (Chondrosum gracile) is the larval food plant.  Prairie 
gayfeather (Liatris punctata) is the primary nectar plant.  Both of these plant species occur in the 
Chatfield Reservoir study area.  The skipper occurs only on the Pikes Peak Granite Formation in the 
South Platte River drainage system in Colorado involving portions of Jefferson, Douglas, Teller, and 
Park counties. The total known habitat within the range is estimated to be 37.9 square miles (98.2 
square kilometers). Given the elevation restrictions of its habitat, the skipper does not appear likely 
to occur in the Chatfield Reservoir study area and therefore would not be adversely impacted by the 
Proposed Action.  

Skipper habitat has been mapped on the slopes bordering the 4.5-mile reach of Sugar Creek in the 
Pike National Forest (ERT 1986) where the offsite mitigation for impacts to Preble’s mouse critical 
habitat has been proposed (see Section 5.2.10).  A component of the Sugar Creek Mitigation Project 
includes tree thinning by hand on about five acres of slopes that are adjacent to Sugar Creek.  The 
tree thinning is proposed to decrease shading of the riparian area and increase the potential of 
riparian shrubs to increase their cover and distribution.  The thinning of Ponderosa pine would 
temporarily disturb habitat for the skipper.  However, over the long term, thinning the Ponderosa 
pine should increase skipper habitat in the thinned areas because the two plant species (blue grama 
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and prairie gayfeather) that the skipper uses tend to increase in openings within the Ponderosa pine 
forest.  Monitoring of thinned Ponderosa pine sites indicates that skipper densities are positively 
correlated with prairie gayfeather flowering stem densities and that prairie gayfeather stem densities 
increase in the thinned Ponderosa pine forest sites (Drummond 2008).  Monitoring of hand-thinned 
stands of Ponderosa pine on the Pike National Forest by the USFS indicates that the disturbed 
understory vegetation in the thinned areas recovers in one to two growing seasons depending on 
moisture.  Over the long term, the selected thinning of the Ponderosa pine forest bordering the 4.5-
mile reach of Sugar Creek would improve habitat for the skipper.  The proposed mitigation activities 
are consistent with recovery criteria for the skipper because the activities would not fragment 
skipper habitat and over the long term would enhance skipper habitat in the Sugar Creek drainage. 

5.2.7 Greenback Cutthroat Trout 
The greenback cutthroat trout is found only in a few streams and lakes within the headwaters of the 
South Platte River and Arkansas River systems.  None of the known populations occur within the 
Chatfield Reservoir study area or nearby (USFWS 1998c).  In addition, all areas identified in the 
1998 recovery plan for establishing stable populations are in headwater areas of the South Platte and 
Arkansas River drainages, far upstream from the Chatfield Reservoir study area (USFWS 1998c).  
Therefore, there would be no adverse impact on the greenback cutthroat trout. 

5.2.8 Colorado Butterfly Plant 
Rare plant surveys for the Colorado butterfly plant were conducted at Chatfield State Park in 2004 
and 2005. No individuals of Colorado butterfly plant were found after intensive surveys during the 
proper survey window.  This species has not been documented historically in the Chatfield Reservoir 
study area. Therefore, the raising of the pool elevation at Chatfield Reservoir would have no adverse 
impact on the Colorado butterfly plant. 

5.2.9 Ute Ladies’ Tresses Orchid 
Rare plant surveys for the Ute ladies’ tresses orchid were conducted at Chatfield State Park in 1998, 
2004, and 2005. No Ute ladies’-tresses were found after intensive surveys during the correct time of 
year when other nearby ULTO populations were in bloom. No Ute ladies’-tresses orchids have been 
documented from the Chatfield Reservoir study area. Therefore, the raising of the pool elevation at 
Chatfield Reservoir would have no adverse impact on the Ute ladies’ tresses orchid.  

5.2.10 Preble’s Meadow Jumping Mouse 
The proposed increase of the target pool level to 5,444 feet msl would result in potential impacts to 
approximately 454 acres of Preble’s mouse habitat. Table 4 presents the estimated acres of Preble’s 
habitat inundated in the South Platte and Plum Creek drainages. Table 5 presents the estimated acres 
of critical habitat that would be inundated under the proposed increase in pool elevation. Acres are 
broken into high and low quality riparian habitat and upland areas. Portions of the potentially 
affected habitat along the South Platte River and Plum Creek are designated as critical habitat. 

The Upper South Platte River critical habitat unit extends from Chatfield Reservoir to Deckers, 
many miles upstream of Chatfield Reservoir, and contains approximately 3,265 acres on 43.8 miles 
of river and streams [Upper South Platte CHU (SP13) (FR68(120)37276-37332)].  The Upper South 
Platte CHU is divided into four subunits of critical habitat along the river and its tributaries.  
USACE property along the South Platte River above Chatfield Reservoir is designated as the 
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“Chatfield subunit” within the Upper South Platte CHU.  The Chatfield subunit contains 
approximately 297.3 acres of critical habitat. The Proposed Action would inundate approximately 
80.0 acres of Preble’s mouse critical habitat within the Chatfield subunit (Table 5); this is 
approximately 27 percent of the area of the subunit.  

Table 4.  Acres of Preble’s Mouse Habitat Affected in Each Drainage Under the 
Proposed Action 

 South Platte River Plum Creek Total 
Proposed  

Action 
Proposed 

Action 
Proposed 

Action 
High Value Riparian Habitat (1) 139.0 102.5 241.5 
Low Value Riparian Habitat (1) 42.5 35.3 77.8 
Upland (1) 95.2 39.3 134.5 
Total Acres Affected 276.7 177.1 453.8 
Acres of Occupied Range within the Study Area (2) 984.7 779.4 1,764.1 
Percentage of Occupied Range within the Study Area 
Potentially Impacted 

28.1% 22.7% 25.7% 

Notes: 
(1) See Figure 3 
(2) See Figure 2 

 

Table 5.  Acres of Preble’s Mouse Critical Habitat Affected by the Proposed Action 
Habitat Type South Platte River Plum Creek Total 
High Value Riparian Habitat (1) 79.1 44.6 123.7 
Low Value Riparian Habitat (1) 0.2 17.9 18.1 
Upland (1) 0.7 12.7 13.4 
Total Acres Affected 80.0 75.2 155.2 
Acres in Critical Habitat Unit (2) 3,265 5,518 8,783 
Percent of CHU Acres Affected 2.4% 1.4% 1.8% 

Notes: 
(1) See Figure 3 
(2) Upper South Platte CHU for South Platte River and West Plum Creek CHU for Plum Creek. 
 

The West Plum Creek CHU extends upstream from Chatfield Reservoir to include approximately 
5,518 acres on 90 miles of streams in the Plum Creek Watershed (75 Fed. Reg. 78430). The 
Proposed Action would inundate approximately 75.2 acres of critical habitat along 2.8 stream miles 
of the Plum Creek arm of Chatfield Reservoir in the West Plum Creek CHU (Table 5). 

The increased storage under the Proposed Action would affect the Preble’s mouse in two ways, 
directly as water rises and indirectly through the alteration of existing habitat. Initial and subsequent 
rise in water to the target pool level could, depending on the season and rate of rise, drown 
hibernating adults or young in maternal nests, or displace individuals as water rises. Preble’s mice 
swim well (Schorr 2001) and it seems unlikely that active adults or self-sufficient young would be 
drowned. It should be noted that under the current operating conditions of Chatfield Reservoir 
increases in the pool elevation associated with flooding can have similar direct impacts on Preble’s 
mice. In addition to direct mortality, inundation of Preble's mouse habitat could cause secondary 
mortality from displacement, reduced population, and increased vulnerability based on a smaller 
population. Current population densities within the Chatfield Reservoir study area are unknown at 
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this time, so it is difficult to determine the number of individuals that may be affected by the 
Proposed Action. During trapping in 1998, nine Preble’s mice were captured along Plum Creek and 
four were captured along the South Platte River (it is uncertain whether recaptures were accounted 
for during this trapping effort). 

Preble’s mouse habitat would be affected by direct inundation and by transformation as the new 
pool levels are established. The inundated acres shown in Tables 4 and 5 assume constant 
inundation at the target pool elevation, and therefore an estimate of maximum impacts. However, 
this is not how inundation is likely to occur. As discussed earlier in this section, it is more likely that 
during a typical year, the water level would be at 5,440 ±2 feet msl. Vegetation below this level 
would likely be completely lost but a ring of vegetation above this elevation may be transformed. 
This may result in a loss of woody vegetation or an increase in understory cover as more water 
becomes available closer to the surface. Additionally, at the new water level, a zone just below the 
area of habitat transformation may still support vegetation, but due to intermittent inundation, the 
vegetation would be composed of annual plants including good seed producers and weedy species. 
This also, depending on reservoir management, may positively or negatively impact the Preble’s 
mouse. 

Upstream or downstream conditions related to this Proposed Action do not to affect the Preble’s 
mouse. Upstream conditions are thought to remain similar to baseline conditions as discussed 
previously in this section. Downstream conditions may change slightly, but no Preble’s mouse 
populations are known to exist downstream of Chatfield Reservoir to the Adams-Weld county line. 

Offsite mitigation for impacts to Preble’s mouse critical habitat in the upper South Platte is 
proposed to occur along Sugar Creek in the Pike National Forest (i.e., Sugar Creek Mitigation 
Project; see Sections 5.2.6 and 7.0).  The proposed mitigation activities along Sugar Creek would 
provide long-term sustainable gains in the quality and quantity of Preble’s mouse habitat for 4.5 
miles of designated critical habitat for Preble’s mouse.  Implementation of the Sugar Creek 
Mitigation Project would have some localized short-term adverse effects to Preble’s mouse and its 
habitat associated with construction of structures that would minimize sediment input to Sugar 
Creek and increase shrub riparian habitat.  Table 6 lists the mitigation activities that are proposed to 
occur along Sugar Creek and potential impacts to Preble’s mouse habitat. 

Table 6.  Impacts of Mitigation Activities to Preble’s Mouse Habitat Along Sugar Creek. 

Mitigation Activity 

Estimated Adverse Impact to  
Preble’s Mouse Habitat  

(in acres) 
Temporary Permanent 

Replace/install 55 culverts, culvert extensions, and stilling basins 7.35 0.38 
Install five small mammal passage culverts 1.39 0.00 
Construct six drop structures 3.03 0.21 
Tree thinning over 2,800 linear feet (to increase riparian shrubs) 5.00 0.00 
Grade and plant disturbed areas to increase riparian vegetation 3.50 0.00 

 Total 20.27 0.59 
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The majority of the estimated adverse impacts to Preble’s mouse habitat associated with the Sugar 
Creek mitigation activities would be temporary, but all of the activities would result in improvements 
to the quantity and/or quality of Preble’s designated critical habitat along Sugar Creek.  Although 
short-term adverse effects to Preble’s critical habitat would occur, overall there would be a net long-
term benefit to the critical habitat.  The rationale for this conclusion is as follows:    

 Willow cuttings would be taken from live willows for the purpose of willow staking at 
riparian revegetation sites within the project area.  Cutting activities would occur only during 
the Preble’s mouse hibernation period for the Preble’s mouse and would occur only by hand.  
No more than 50 percent of each donor live willow would be harvested and no more than 
50 percent of willow plants at the harvest site would be used as donors.  Harvest sites would 
be no larger than 0.5 acres.   

 Revegetation work using conventional equipment to reshape sediment deposits or install 
drop structures to stabilize stream channels would adversely impact less than 1 acre of 
riparian vegetation over the life of the project, with less than 0.5 acres impacted at any given 
time.   

In conclusion, a change in the target pool elevation to 5,444 feet msl would adversely impact the 
Preble’s mouse habitat within the Chatfield Reservoir study area and adversely affect designated 
critical habitat along the South Platte River and Plum Creek. 

5.2.11 Gunnison’s Prairie Dog 
The Gunnison’s prairie dog is not expected to occur in the Chatfield Reservoir study area and thus 
would not be affected by the Proposed Action. 

5.3 Cumulative Effects 
Under the ESA, cumulative effects include the effects of State, tribal, local or private actions that are 
reasonably certain to occur in the action area in the future.  Future Federal actions that are unrelated 
to the proposed action are not considered in this section because they require separate consultation 
under the ESA.  If other water-related projects have actions that are permitted under Section 404 of 
the Clean Water Act these actions would be subject to compliance with Section 7 of the ESA.  
Adverse impacts on these species would be mitigated for and there would be no net adverse 
cumulative effects to federally-listed species. Projects involving water depletions would be required 
to mitigate those depletions, so there would be no net adverse cumulative effects on T&E species in 
the central and lower Platte River Valley.  Refer to Section 4.19 of the FR/EIS for an evaluation of 
cumulative impacts from other Federal projects in the area, as well as past or present non-Federal 
actions.   

This section focuses on Preble’s mouse because it is the only federally-listed species that is 
potentially affected by the Proposed Action, based on the preceding analysis in Section 5.  Six 
State, local, and private projects were identified during development of the FR/EIS (Section 4.19) as 
potential contributors to cumulative effects.  These are summarized in Table 7 and discussed below. 
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Table 7.  Past, Present, and Foreseeable Future Projects Considered As Part of the 
Cumulative Impacts Analysis 

Project County Timeframe Reference 
CDOT Projects: 2030 Metro Vision Adams, Arapahoe, 

Boulder, Broomfield, 
Denver, Douglas, 
Jefferson 

Present/ 
Reasonably 
foreseeable future 

CDOT -  
http://www.drcog.org/ 
index.cfm?page=Regional 
Transportation Plan 

CDOT Projects: C470 Corridor Plan Jefferson Present/ 
Reasonably 
foreseeable future 

CDOT -  
http://co.jefferson.co.us/ 
planning/planning_T59_R12.htm 

CDOT Projects: South Jefferson 
County Community Plan 

Jefferson Present/ 
Reasonably 
foreseeable future 

CDOT -  
http://co.jefferson.co.us/planning/ 
planning_T59_R24.htm 

Gravel Pits Multiple Present/ 
Reasonably 
foreseeable future 

Multiple Water Providers 

Residential Development Projects Douglas, Jefferson Present/ 
Reasonably 
foreseeable future 

Multiple Developers -  
http://www.douglas.co.us/ 
community/planning/Zoning.html  
and http://www.jeffco.us/planning/ 

Plum Creek Reservoir Douglas Reasonably 
foreseeable future 

Town of Castle Rock, Castle Pines Metropolitan 
District, and Castle Pines North Metropolitan District 

 

CDOT Projects: 2030 Metro Vision.  The 2030 Metro Vision Regional Transportation Plan (2030 
MVRTP) addresses the challenges and guides the development of a multimodal transportation 
through 2030.  It is an element of the overall Metro Vision 2030 Plan adopted by the Denver 
Regional Council of Governments (DRCOG). To meet current and future challenges, the 2030 
MVRTP includes plans to enhance the relationship between transportation and land use 
development, provide for maintenance of the existing system, incorporate transportation 
management actions to increase the existing system’s efficiency, include travel demand management 
efforts to slow the growth of single-occupant vehicle trips, identify transit and roadway 
improvements to increase the system’s people-carrying and freight movement capacity, add bicycle 
and pedestrian facilities, prioritize improvements considering limited resources, integrate plan 
components to result in a connected and complete system, encourage coordination between 
neighboring communities and between agencies, and support the Metro Vision urban center, extent 
of development, environmental quality, and freestanding community elements. 

CDOT Projects: C-470 Corridor Plan.  A 1999 Jefferson Economic Council (JEC) study revealed 
that only 4,000 acres of developable commercial and industrial land remained within Jefferson 
County. The Jefferson County Planning Commission directed JEC and the Planning and Zoning 
Department to write Land Development Policies to remedy this shortage. Approved policies were 
incorporated into the county’s Policy and Procedures Manual in 2002 by the Board of County 
Commissioners.  In 2001, the Planning Commission and the Board of County Commissioners 
directed staff to develop a plan for the C-470 corridor to identify and designate locations for 
employment-generating land uses. Three prime locations for employment-generating land uses along 
the C-470 corridor were identified: Bowles, Belleview, and Ken-Caryl. The C-470 Corridor Plan is 
intended to encourage the development of job opportunities along the C-470 corridor to improve 
the county’s jobs-to-population imbalance. This plan provides land use recommendations for office 
development and smaller-scale retail that would support office development. This plan includes the 
C-470 area adjacent to Chatfield Reservoir. 
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CDOT Projects: South Jefferson County Community Plan.  The South Jefferson County 
Community Plan is a set of policy recommendations developed for the southeastern portion of 
Jefferson County. Its purpose is to serve as a guide for land use and service decisions now and in the 
future. Included in the plan are guidelines for land use activities, including activity centers, arterial 
intersections, open spaces, trails, parks, utilities and services, and redevelopment to encourage the 
reuse of existing facilities. In addition, subareas are identified within the plan as areas west of the 
Hogback and in the rural plains, and guidelines are laid out specific to these areas to maintain their 
unique character. This plan includes the area around Chatfield Reservoir. 

Gravel Pits.  Approximately 41 gravel pits located north of Denver have been built or are planned 
to be converted into reservoirs by various Water Providers in the Denver Metro area.  About half of 
these gravel pits have been built or are under construction, and the remaining half are planned to be 
built in the future. The gravel pits are or would be located along the South Platte River from Denver 
to the Adams-Weld County line (i.e., Brighton) and possibly even farther downstream. Based on the 
available information, the largest gravel pit (Lupton Lake) would hold approximately 11,000 acre-
feet of water, and the smallest gravel pit (Tanabe) would hold approximately 700 acre-feet of water. 
These gravel pits would have pipeline facilities; however, information about these pipelines was not 
available at the time of the study.  Additional details on these reservoirs are located in Section 4.18 
of the FR/EIS. 

Residential Development Projects in Jefferson and Douglas Counties.  Residential 
development is occurring around Chatfield, mostly to the south of the reservoir. This development 
is removing wildlife habitat by building housing communities in the area. Currently, the open spaces 
of undeveloped land to the south of the park are ad-hoc wildlife habitats. 

The U.S. Census Bureau (2006) data indicate that there are a total of 226,195 housing units in 
Jefferson County and a total of 95,511 housing units in Douglas County. In 2005, a total of 3,671 
housing units were built in Jefferson County, and another 6,902 housing units were built in Douglas 
County. These data are not site specific, so the locations where the houses were built within each of 
the counties could not be determined. However, there are some undeveloped properties located near 
Chatfield that could be developed in the future, as discussed below. 

Jefferson County.  The Jefferson County zoning map identifies a few pockets of open space 
around Chatfield State Park. The portion of Jefferson County south of C-470 and east of 
Wadsworth is zoned Agriculture-One Zone District (A-1). The A-1 district is “intended to provide 
for limited farming, ranching and agriculturally related uses while protecting the surrounding land 
from any harmful effects. A revision in March 1972 increased the minimum land area for this district 
to 5 acres. Contained in this section are the allowed land uses, building and lot standards (including 
minimum setbacks) and other general requirements specified for this zone district” (Zoning 
Resolution). The Lockheed Martin property is zoned Industrial-One Zone District (I-1). The I-1 
district is “intended to provide areas for medium industrial development. Contained in this section 
are the allowed land uses, building and lot standards (including minimum setbacks) and other general 
requirements specified for this zone district” (Zoning Resolution). South and west of the Lockheed 
Martin property, it is zoned Agriculture-Two Zone District (A-2) but there are several small pockets 
of residential development scattered throughout that area (it appears those subdivision pockets were 
rezoned). The A-2 district is intended to provide for general farming, ranching, intensive agricultural 
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uses and agriculturally related uses while protecting the surrounding land from any harmful effects. 
A revision in March 1972 increased the minimum land area for this district to 10 acres. Contained in 
this section are the allowed land uses, building and lot standards (including minimum setbacks) and 
other general requirements specified for this zone district” (Zoning Resolution). The Chatfield 
Green (owned by the City of Littleton) is the subdivision just north of Lockheed Martin on the west 
side of Wadsworth. It is surrounded by open space. The city of Littleton has numerous subdivisions 
on the north side of C-470. 

Douglas County.  Everything south of Chatfield State Park is currently zoned, planned, or zoned 
A-1. North of Titan Road and south of Chatfield State Park, there are several subdivisions. Also, 
east of Santa Fe Drive, there are multiple subdivisions and industrial areas. There are some planned 
(urban and non-urban) developments in these areas too. Industrial developments are abundant along 
Santa Fe Drive. South of Titan Road and west of Santa Fe Drive, development against the mountain 
range is planned. The east side of Santa Fe Drive is being developed heavily at this time, down to 
Castle Rock and I-25. 

Plum Creek Reservoir.  The Town of Castle Rock, Castle Pines Metropolitan District, and Castle 
Pines North Metropolitan District are considering constructing the “Plum Creek Reservoir” in 
Douglas County. The proposed location is about 3 miles southeast of Sedalia, CO and is shown in 
Figure 2-5 of the FR/EIS. The reservoir would have a capacity of 1,200 to 1,700 acre-feet. Studies 
are being conducted regarding the size and economic feasibility of the reservoir. Castle Pines 
Metropolitan District and Castle Pines North Metropolitan District jointly have applied for Water 
Court Decrees allowing storage in Plum Creek Reservoir of existing and applied-for conditional East 
Plum Creek water rights. The Districts also seek rights of exchange from Chatfield Reservoir to 
Plum Creek Reservoir and would store recaptured reusable water rights in the Plum Creek Reservoir 
if the Chatfield Reallocation project were approved. However, the reservoir will be constructed 
regardless of whether the Chatfield reallocation is approved. Currently, there is not a firm 
construction schedule, but the parties expect that construction likely will occur within the next five 
to ten years. 

The land development and highway projects described above could include direct and indirect 
adverse impacts on native vegetation communities and wildlife habitat in locations in the area 
around Chatfield Reservoir and downstream along the South Platte River to approximately the 
Adams-Weld County line (i.e., gravel pits).  Land development projects must address potential 
impacts on T&E species and must mitigate for adverse impacts. Activities covered under an 
incidental take permit would be subject to compliance with Section 10 of the ESA. Furthermore, 
project activities permitted under Section 404 of the Clean Water Act (impacts on wetlands) also 
must avoid, minimize, or mitigate wetland impacts and must address federally-listed species under 
Section 7 of the ESA. Therefore, cumulative impacts on T&E species from land development and 
the Proposed Action would not adversely affect federally-listed species as impacts would be 
minimized or mitigated.   

No cumulative effects to Preble’s mouse would be expected from  land development or other 
projects downstream of Chatfield Reservoir to approximately the Adams-Weld County line (i.e., 
Brighton) because this area is not thought to contain Preble’s mouse and is excluded through a 
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block clearance agreement with USFWS (USFWS 2010b).  The area covered by the block clearance 
in the Denver Metro Area is shown in Figure 8. 

6.0 Effects Determination 
The effects determinations are presented below for each of the federally-listed species evaluated in 
Section 5.2, and are summarized in Table 8. 

6.1 Interior Least Tern 
This species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines. Increased exposure of shorelines that may potentially occur 
under this Proposed Action may be a benefit to migrating interior least terns. Therefore, we have 
determined that the Proposed Action “may affect, but is not likely to adversely affect” the interior 
least tern within the Chatfield Reservoir study area.  We request your concurrence with our finding.  

6.2 Whooping Crane 
This species has not been seen in Colorado since 2002 (CDOW 2009b) and has never been reported 
in the Chatfield Reservoir study area. Therefore, we have determined that there would be “no 
effect” to the whooping crane or its habitat within the Chatfield Reservoir study area from the 
Proposed Action.  

6.3 Canada Lynx 
No habitat for the lynx is found in the Chatfield Reservoir study area. Therefore, we have 
determined that there would be “no effect” to the Canada lynx or its habitat from the Proposed 
Action. 

6.4 Mexican Spotted Owl 
No habitat for the Mexican spotted owl is found within the Chatfield Reservoir study area.  
Upstream portions of the South Platte River on National Forest land (where habitat is found) would 
not be affected by increased pool elevations at Chatfield. Therefore, we have determined that there 
would be “no effect” to the Mexican spotted owl or its habitat from the Proposed Action. 

Table 8.  Summary of Determination of Effect on Federally-Listed Species 
Species Status Determination of Effect 

Mammals   
Canada Lynx T No effect 
Gunnison’s Prairie Dog C No effect 

Preble’s Meadow Jumping Mouse T May affect, and is likely to adversely affect 
May affect, and is likely to adversely affect critical habitat 

Birds   
Interior Least Tern E May affect, but is not likely to adversely affect 
Mexican Spotted Owl T No effect 
Piping Plover T May affect, but is not likely to adversely affect 
Whooping Crane E No effect 
Fish   
Greenback Cutthroat Trout T No effect 
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Table 8.  Summary of Determination of Effect on Federally-Listed Species 
Insects   
Pawnee Montane Skipper T No effect 
Plants   
Colorado Butterfly Plant T No effect 
Ute Ladies’-Tresses Orchid T No effect 

 

6.5 Piping Plover 
This species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines. Increased exposure of shorelines that may potentially occur 
under this Proposed Action may be a benefit to migrating piping plovers. Therefore, we have 
determined that the Proposed Action “may affect, but is not likely to adversely affect” the piping 
plover or its habitat within the Chatfield Reservoir study area.  We request your concurrence with 
our finding.  

6.6 Pawnee Montane Skipper 
Given the elevation restrictions of its habitat, the Pawnee montane skipper does not occur in the 
Chatfield Reservoir study area.  Over the long term, the mitigation activities along Sugar Creek (for 
Preble’s mouse) would improve habitat for the skipper (see Section 5.2.6).  The proposed mitigation 
activities are consistent with recovery criteria for the skipper as they would not fragment skipper 
habitat and over the long term would enhance skipper habitat in the Sugar Creek drainage.  
Therefore, we have determined that there would be “no effect” to the Pawnee montane skipper or 
its habitat from the Proposed Action. 

6.7 Greenback Cutthroat Trout 
No greenback cutthroat trout are found within the Chatfield Reservoir study area.  Furthermore, all 
of the areas identified in the recovery plan for establishing stable populations are in headwater areas 
of the South Platte and Arkansas River drainages, far upstream from the Chatfield Reservoir study 
area. Therefore, we have determined that there would be “no effect” to the greenback cutthroat 
trout or its habitat from the Proposed Action. 

6.8 Colorado Butterfly Plant 
Intensive surveys for the Colorado butterfly plant by Tetra Tech personnel in 2004 and 2005 did not 
result in a documented occurrence of this plant. Concurrence on these studies was provided by 
USFWS (USFWS 2004b). There are no documented historical occurrences of Colorado butterfly 
plants from the Chatfield Reservoir study area. Therefore, we have determined that there would be 
“no effect” to the Colorado butterfly plant or its habitat from the Proposed Action. 

6.9 Ute Ladies’-Tresses Orchid 
Rare plant surveys for the Ute ladies’-tresses orchid were conducted at Chatfield State Park in 1998 
(Burns and McDonnell) and 2004, and 2005 (Tetra Tech) and no populations or individuals were 
documented. USFWS has concurred with these findings. There are no documented historical 
occurrences of this plant in the Chatfield Reservoir study area. Therefore, we have determined that 
there would be “no effect” to the Ute ladies’-tresses orchid or its habitat from the Proposed Action. 
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6.10 Preble’s Meadow Jumping Mouse 
The proposed increase of the target pool level to 5,444 feet msl would result in the potential 
inundation of approximately 454 acres of Preble’s mouse habitat, including 80 acres of designated 
critical habitat in the Upper South Platte CHU and approximately 75.2 acres of critical habitat along 
Plum Creek in the West Plum Creek CHU. Short-term adverse effects to Preble’s critical habitat 
would occur from the mitigation activities at Sugar Creek, but overall there would be a net long-term 
benefit to the critical habitat (see Section 5.2.10).  Therefore, we have determined that the Proposed 
Action “may affect, and is likely to adversely affect” the Preble’s meadow jumping mouse and 
“adversely affect” its designated critical habitat.  We are thus requesting initiation of formal 
consultation with USFWS regarding our determinations.   

6.11 Gunnison’s Prairie Dog 
It is believed that the Gunnison’s prairie dog has been extirpated from Douglas and Jefferson 
counties. Therefore, we have determined that there would be “no effect” to the Gunnison’s prairie 
dog or its habitat from the Proposed Action. 

7.0 Conservation Measures 
Under the Proposed Action, impacts to federally protected species by contractors during 
construction activities at federal projects would be avoided or minimized by specific contract 
provisions for avoidance and minimization of these impacts. Under the Tree Management Plan 
(Appendix Z of this FR/EIS), the majority of trees below 5,439 ft msl would be removed prior to 
inundation. The Plan would be carried out to minimize potential impacts to migratory birds and 
Preble’s mouse.  In addition, some of the removed trees would be scattered in Preble's mouse 
habitat within Chatfield State Park, above 5,444 ft msl, to enhance the habitat for the Preble's 
mouse. Woody debris has been found to be a component of Preble's mouse high use areas (Trainor 
et al. 2007). The use of removed trees for this purpose would be reviewed by resource managers at 
Chatfield to ensure that it is consistent with boater and dam safety.  

The U.S. Army Corps of Engineers (Corps) has developed a Compensatory Mitigation Plan (CMP) 
to address environmental impacts associated with the proposed reallocation of storage at Chatfield 
Reservoir.  This section provides a summary of the main provisions of the CMP pertaining to 
Preble’s mouse (for full details see the CMP, Appendix K of this FR/EIS).  The CMP has been 
developed at a feasibility level and considers the ecological resources that would be adversely 
affected and presents a plan for compensatory mitigation for the functions and values of resources 
to be impacted.  The FR/EIS identified Preble’s mouse habitat, bird habitat, and wetlands as 
resources of particular concern and warranting specific mitigation strategies for the estimated 
adverse impacts to those resources.  These resources are referred to as the “target environmental 
resources” in the CMP.  The CMP is designed to fully mitigate the adverse impacts to the target 
environmental resources associated with Alternative 3, should Alternative 3 be approved as 
proposed in the draft FR/EIS.  Implementation of the CMP is intended to offset adverse impacts to 
Preble’s mouse and maintain the functional conservation role of the affected critical habitat units.   

The CMP concludes that: 

 There are adequate opportunities within the Chatfield Reservoir watershed to mitigate for 
adverse impacts to the target environmental resources; 
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 The proposed compensatory mitigation measures would be successfully implemented, and 
there are mechanisms within the CMP for correcting a mitigation measure if it is not 
successful; and  

 The estimated costs for implementing, managing, and monitoring the proposed mitigation 
are within the range of feasibility for the Chatfield Water Providers. 

The CMP has been developed with substantial input from stakeholders including the U.S. Fish and 
Wildlife Service (Service), Colorado Division of Wildlife (CDOW), Colorado State Parks, Denver 
Chapter of the Audubon Society, Sierra Club, South Suburban Parks and Recreation District, and 
the Chatfield Basin Conservation Network.  Representatives from these organizations participated 
with the Corps and project consultants in a series of five mitigation workgroup meetings between 
July and December 2008.  

The CMP is based on the following conservative assumptions: 

 Under the proposed action (Alternative 3) all of the existing target environmental resources 
would be lost below 5,444 feet msl; 

 Under the proposed action (Alternative 3) none of the target environmental resources would 
reestablish below 5,444 feet msl; 

 Only 15 percent of the private land in the off-site target mitigation area would be available 
for habitat protection or enhancement. 

The CMP is ecologically based.  The “currency” of the CMP is ecological functional units (EFUs).  
This ecological functions approach (EFA) was taken because of the substantial geographic overlap 
in the target environmental resources.  The EFUs capture the ecological functions provided by the 
individual target environmental resources as well as their overlap.  To ensure a diversity and balance 
of mitigation activities, minimum levels of mitigation activities were established for Preble’s mouse, 
birds, and wetlands that would contribute to meeting the overall goal to replace lost ecological 
functions and values of Preble’s mouse habitat, bird habitat, and wetlands associated with adverse 
impacts of reallocation. The terrestrial habitat at Chatfield Reservoir provides shared ecological 
functions for the target environmental resources.  Several existing models that evaluate habitat 
functions were assessed including Habitat Equivalency Analysis (HEA), Habitat Evaluation 
Procedures (HEP), and Habitat Suitability Indices (HSI).  No existing model is capable of accurately 
representing the site-specific characteristics of Preble’s mouse and bird resources for the project, 
therefore, a site-specific approach was developed.  The Corps’ National Ecosystem Planning Center 
of Expertise (ECO-PCX) requested that the modeling associated with Preble’s habitat be evaluated 
by an independent Preble’s expert.  Battelle, a 501(c)(3) nonprofit science and technology 
organization, was engaged by the Corps to administer the review of the Preble’s modeling. Battelle 
contracted with Dr. Mark Bakeman of Ensight Technical Services, Inc. to conduct the review.  A 
report was prepared by the Corps to document the model review (USACE 2009) and is included in 
the CMP as Appendix I.  The model has been reviewed and certified by the Corps as part of its 
Planning Models Improvement Program: Model Certification (USACE 2005b). 
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To provide an ecologically meaningful assessment of impacts to the overlapping habitats of the 
target environmental resources, an ecological functioning index (EFI) was developed for each 
habitat type.  The EFI is a unitless measure that rates habitat components for the target 
environmental resources on a scale of zero to one.  The EFIs for the target environmental resource 
habitat components were multiplied by acres of impacts to determine the number of impacted EFUs 
for each target environmental resource.  For example, if a habitat type has an EFI of 0.5 for Preble’s 
mouse and 12 acres of the habitat is lost, 6 Preble’s mouse EFUs would be lost.  The total number 
of EFUs impacted is the sum of EFUs provided in the impact area for each target environmental 
resource.  

The CMP establishes quantifiable objectives and maximizes, to the degree practicable, the amount of 
mitigation that would occur on Corps lands in the vicinity of Chatfield Reservoir (on-site).  The 
CMP provides requirements for monitoring, reporting, and for adaptive management.  The CMP 
specifies: 

 The location of the mitigation activities; 
 The activities that would occur; 
 When the activities would occur; 
 The approximate scope of the activities; 
 The estimated range of EFUs to be gained; and  
 The criteria for determining success of the mitigation activity. 

To ensure that the CMP is successfully implemented, it establishes milestones for implementing 
mitigation activities and meeting the success criteria defined in the CMP.  The mitigation milestones 
are linked to use of the reallocated storage by the Chatfield Water Providers, thus assuring that the 
mitigation would be accomplished as a prerequisite to proportionate use of the storage reallocation. 

The CMP provides a process to proceed from the feasibility level to the detailed level needed to 
implement the mitigation activity.  The CMP would benefit from refinements and would mature 
over time.  The process for refinement of the CMP and adaptive management measures are 
specified. 

The Proposed Action would inundate approximately 454 acres of Preble’s habitat, comprised of 
approximately 298.6 acres (210 EFUs) of non-critical habitat and approximately 80.0 acres of critical 
habitat in the Upper South Platte CHU and approximately 75.2 acres of critical habitat on Plum 
Creek in the West Plum Creek CHU.  This maximum impact estimate is conservative because the 
estimate assumes that all of the target environmental resources below 5,444 ft msl would be lost.  

7.1 On-Site Mitigation 
The CMP maximizes the amount of mitigation that would occur on-site.  Conservation measures for 
approximately 20 percent of the impacts to the non-critical habitat EFUs would occur on-site, this 
would require 111 acres of land and would yield an estimated 43 EFUs.  Within the West Plum 
Creek CHU there are four proposed on-site compensatory mitigation areas that overlap with 
designated critical habitat (these are mitigation areas PC-1, PC-2, PC-4, and PC-9 as described in the 
CMP).  These four areas comprise approximately 5.8 acres. The on-site mitigation activities are 
discussed in Section 6.1 of the CMP.  The CMP provides a process and schedule for moving toward 
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increased specificity.  The EIS and CMP provide sufficient detail to enable reviewers to determine 
the mitigation which is proposed and provide comments on the proposed mitigation.  Mitigation 
plans have been refined since the draft FR/EIS and draft CMP and will continue to be refined as the 
EIS process proceeds and as mitigation proceeds from planning to implementation.  On behalf of 
the Corps, ERO Resources, Muller Engineering, Ark Environmental, the water providers, and 
others have undertaken the following mitigation plan development and refinements subsequent to 
the draft CMP: 

1. The installation of 80 groundwater monitoring wells in potential on-site mitigation areas. 

2. Monitoring the elevations of groundwater in the wells since May 2011. 

3. Obtained topographic survey for the potential mitigation areas. 

4. Soil sampling of the potential mitigation areas and evaluated the soils for permeability and 
other characteristics. 

5. Evaluated potential sources of supportive hydrology in potential mitigation areas using the 
groundwater monitoring data, topographic survey, and soil test results, 6. Refined the 
locations and limits of potential mitigation areas (several areas were eliminated from 
consideration due to lack of suitable hydrology). 

7. Developed preliminary grading plans for the remaining potential mitigation areas. 

8. Currently working with CDPW to develop an access agreement to perform pump tests on 
several ponds along Plum Creek and the South Platte River to evaluate their suitability as 
sources of surface water for mitigation areas. 

9. Delineated wetlands in potential mitigation areas along Plum Creek and will do the same 
along the South Platte River.  The delineations will be used to further refine mitigation area 
grading plans. 

10. Evaluating what types of vegetation communities may persist below 5,444 feet msl under 
various hydrologic scenarios to better understand potential impacts versus the currently 
assumed worst case of no vegetation below 5,444 feet msl. 

11. Working on the habitat field evaluation to finalize the ecological functions model to 
eventually determine the number of existing EFUs and EFU impacts based on existing site 
conditions.    

These activities will revise the design of the on-site mitigation presented in the draft FR/EIS and 
draft CMP.  It is anticipated that the revised design for on-site mitigation will rely more on surface 
water hydrology than ground water hydrology as was anticipated in the draft CMP.  Additionally, on-
site mitigation may include activities to restore habitat, hydrology and channel stability to Plum 
Creek which has severely down cut through much of Chatfield State Park.  The development of on-
site mitigation will continue to be coordinated with the Service.  Conservation measures for the 
remaining 167 EFUs of impacts to non-critical habitat would be mitigated off-site.  The majority of 



 32 February 2013 

the off-site conservation measures would occur on private lands in the Plum Creek watershed within 
designated critical habitat through the permanent protection, enhancement, and management of 
riparian habitats and adjoining uplands to benefit the target environmental resources. 

7.2 Off-site Mitigation 
The remaining mitigation for impacts to designated critical habitat for Preble’s will occur off-site 
within the Upper South Platte critical habitat unit (CHU) that occurs within the Pike National Forest 
and the West Plum Creek CHU upstream of Chatfield Reservoir.  The mitigation activities in the 
Upper South Platte CHU are based on a review of designated critical habitat of Preble’s within the 
Pike National Forest as discussed below and have been coordinated with the U.S. Forest Service 
(USFS) and the Service (ERO, pers. comm. 2009b).   

7.2.1 Upper South Platte CHU 
Opportunities for on-site critical habitat conservation measures are limited, so most of the 
conservation measures for loss of Preble’s mouse critical habitat on the South Platte River arm 
would occur off–site on the Pike National Forest.  However, within the Upper South Platte CHU 
there are five proposed on-site compensatory mitigation areas that overlap with designated critical 
habitat (these are mitigation areas SPR-2, SPR-3, SPR-4, SPR-5, and SPR-7 as described in the 
CMP).  These five areas comprise approximately 17.1 acres.  Because most of the conservation 
measures for impacts to critical habitat would occur in the montane environment of the Pike 
National Forest, and not the plains environment in the vicinity of Chatfield Reservoir in which the 
ecological functions approach and EFUs were developed, impacts and conservation measures for 
critical habitat in the Upper South Platte CHU is expressed in acres or stream miles and not in 
EFUs.   

Off-site conservation measures for impacts to Preble’s mouse critical habitat in the Upper South 
Platte CHU are proposed to involve implementation of the Sugar Creek Sediment Mitigation Project 
(see Section 6.3.2 of the Compensatory Mitigation Plan [Appendix K of this FR/EIS]) and other 
habitat enhancement measures in the Pike National Forest.  Sugar Creek is a tributary of the South 
Platte River within the Pike National Forest about 18 miles west of Castle Rock, Colorado.  The 
proposed compensatory mitigation for impacts to designated critical habitat for Preble’s mouse 
associated with the Chatfield Reservoir Storage Reallocation Project includes actions to substantially 
reduce and minimize the pervasive sediment impacts to the riparian and aquatic habitats within 
about a 4.5-mile reach of Sugar Creek that is designated critical habitat for Preble’s mouse (68 Fed. 
Reg. 37301, June 23, 2003).  The main source of the sediment in Sugar Creek and its riparian areas 
and wetlands is from Highway 67 and the highly erodible decomposed granite that composes the cut 
slopes along the road.  Past fires higher in the watershed contribute some sediment, but it is a minor 
contribution relative to the adjoining road, slope and soils. The mitigation project would benefit this 
reach of Preble’s mouse critical habitat by returning Sugar Creek to a functioning aquatic and 
riparian ecosystem.  In addition to Preble’s mouse, this reach of Sugar Creek is known to provide 
habitat for the federally listed Pawnee montane skipper.  The potential effects of the Sugar Creek 
Sediment Mitigation Project on the skipper and Preble’s mouse are addressed in Sections 5.2.6 and 
5.2.10, respectively, of this BA. Suitable habitat is not present in the Sugar Creek Sediment 
Mitigation Project area for any other federally listed species, including the Mexican spotted owl, and 
thus these species would not be affected by the Sugar Creek project, as indicated in the Forest 
Service’s BA for the pilot project (USFS 2012).   



 33 February 2013 

Although there are more than 3,000 acres of critical habitat within the PNF, feasible opportunities 
for mitigation on PNF lands is very limited due to high quality existing habitat, steep topography, 
and poor access (for additional details see the review of PNF critical habitat in Appendix H of the 
CMP).  Additionally, for the PNF drainages most of the areas of actual Preble’s mouse habitat 
(riparian areas and areas of adjoining upland shrubs) comprise a minor portion of the designated 
critical habitat, because most of the designated critical habitat is Ponderosa pine-Douglas-fir forest.  
Much of the forest within the designated critical habitat occurs on dry slopes of decomposed 
granite.  Therefore, there are limited opportunities for forest management activities to improve 
Preble’s mouse habitat. 

It appears that Sugar Creek provides the most feasible opportunities for mitigation for impacts to 
designated critical habitat for Preble’s mouse.  The proposed mitigation within the critical habitat 
reach of Sugar Creek would be in addition to any management activities by the U.S. Forest Service.  
The U.S. Forest Service does not have the funding at this time, or the foreseeable future, to 
implement the Sugar Creek Sediment Mitigation Project.  The Pike National Forest is currently 
addressing a variety of issues associated with catastrophic wildfires from the past decade.  While the 
Sugar Creek Sediment Mitigation Project would benefit national forest lands, water resources and 
habitat along Sugar Creek, addressing the larger scale issues associated with the catastrophic wildfires 
is a higher priority for the Pike National Forest and it is directing its limited resources toward these 
issues. 

7.2.2 Plum Creek CHU 
Off-site mitigation for Preble’s focuses on the long-term protection, enhancement, and management 
of Preble’s habitat in the Plum Creek watershed upstream of Chatfield State Park.  The lands 
targeted for off-site mitigation are identified in the CMP (Appendix K of the Draft feasibility report 
and Environmental Impact Statement (FR/EIS)).  Subsequent to release of the Draft FR/EIS and 
Draft Biological Assessment (BA), the Corps and Service held discussions regarding crediting of off-
site mitigation measures.  In addition to providing additional detail to the CMP regarding mitigation, 
monitoring, adaptive management, and reporting, sections of the CMP were also revised as to how 
weighting factors are applied to EFU calculations for the long-term protection, enhancement, and 
management of Preble’s habitat.  While the EFUs are calculated solely on the basis of target habitat 
within a particular area, weighting factors form the basis of benefit that comes from the ecological 
effects of the landscape context in which the off-site mitigation habitats are situated.  The three 
weighting factors of proximity, buffers and connectivity directly increase the value of EFUs and are 
incorporated into the off-site target habitat EFU calculations.  As described below, these weighting 
factors will be applied to the baseline EFUs for protecting a property and to EFUs for enhancing a 
protected property.  When applied to both baseline protection and enhancement of a protected 
property the products of the revised weightings are summed to arrive at the total weighted 
mitigation EFUs.  Crediting for protection, habitat enhancement and weightings can be adjusted on 
a site-specific basis by the Technical Advisory Committee based on site-specific information and 
circumstances. 

7.3 Permanent Protection of Target Habitat 
The off-site mitigation for impacts to Preble’s habitat focuses on the West Plum Creek and Plum 
Creek watersheds upstream of Chatfield State Park (Figure 18 of CMP).  The permanent protection 
of private property not already protected in the watershed and managed to benefit Preble’s will 
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receive a credit of 0.15 times the existing EFUs at the time of protection (baseline EFUs).  
Mitigation areas will be permanently protected by conservation easements or other protective 
instruments put in place on property purchased from willing property owners or through 
conservation easement agreements with willing property owners.  To ensure that mitigation credits 
are associated with suitable Preble’s habitat, only portions of private parcels identified as target 
habitat would contribute to accrual of mitigation credits.  Target habitat typically includes well-
developed riparian habitat and some amount of adjacent upland areas including the Riparian 
Conservation Zone (RCZ) mapped as part of the Douglas County Habitat Conservation Plan 
(DCHCP) (Douglas County et al. 2006) and designated critical habitat for Preble’s (75 Fed. Reg. 
78430 (December 15, 2010)).  The CMP specifies the documentation required to demonstrate that a 
property has been permanently protected (Section 7 of CMP) and the contents of management plans 
required for each protected property (Section 7.1.3 of CMP).    

7.4 Habitat Enhancement 
Mitigation credit will accrue from increases in the baseline EFUs of protected properties resulting 
from habitat enhancement activities.  Site-specific opportunities for habitat enhancement will be 
identified as part of the development of property specific management plans.  The CMP presents 
how the net gains in EFUs will be calculated and the success criteria for habitat enhancements 
(Section 6.2.1.3 of CMP). 

7.5 Buffers 
Vegetation in buffer areas improves the quality of water as it moves across a buffer by trapping and 
removing various pollutants from both overland and shallow subsurface flow through the buffer.  
Wildlife habitat can be improved when a buffer provides distance and a separation between human 
disturbance and riparian habitat.  An extensive literature review and analysis conducted by the 
Environmental Law Institute (ELI 2003) found that a 300-foot buffer was the most consistent and 
scientifically supported buffer width reported in the literature.  Based on this information, an 
incremental buffer up to 300 feet from the edge of target habitat is an area that provides added value 
to the EFUs contained within that habitat.  Buffers are areas adjoining Preble’s habitat that are 
permanently protected and managed similar to the permanent protection of target habitat. This 
added value is accounted for by applying a weighting factor to the baseline and enhancement EFUs.  
The values of increasing buffers widths are as follow:   

 Minimum buffer width of 100 feet = EFUs multiplied by 1.3; 

 Average buffer width 200+ feet with no portion of the buffer < 100 feet = EFUs multiplied 
by 1.5; and 

 Average buffer width 300+ feet with no portion of the buffer < 150 feet = EFUs multiplied 
by 1.6. 

Targeted properties will have riparian habitats and the potential occurs for one side of the property 
to be buffered while the other side of the property is not.  The goal is to have the protected property 
fully buffered.  Reduced credit will be received for partially buffered properties.  For partially 
buffered areas, the EFUs bordering the buffered area will receive 25 percent of the buffer credit 
applied to the EFUs between the buffer and the stream.   If a portion of the protected property had 
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a buffer prior to protection and the remainder of the property is buffered as part of protection, then 
crediting will be received for the appropriate buffer width applied to the EFUs between the buffer 
and the creek.   

7.6 Connectivity 
Off-site mitigation targets riparian areas that tend to be linear in shape and, therefore, are more 
susceptible to being fragmented than other types of habitat.  Habitat fragmentation has a negative 
impact on wildlife, including Preble’s populations, either through the creation of two or more small, 
isolated populations or the reduction of viability in larger populations.  Conservation biologists 
researching species viability and the design and configuration of conservation reserves have found 
that connectivity between reserves increases dispersal, allows genetic interchange, provides avenues 
for nearby meta-populations to recolonize reserves, and improves overall population viability (Beier 
and Noss 1998; Beier and Loe 1992; Sondgerath and Schroder 2002).  Based on these conservation 
principles, the weighting value of increasing connectivity in the West Plum and Plum Creek 
watershed upstream of Chatfield Reservoir will receive a weighting of 1.25 times the baseline EFUs 
and enhancement EFUs of the protected property.  Crediting for increasing the connectivity will be 
received when the protected property adds to the connection of an existing protected property.  The 
crediting for connectivity can occur at the time of protection or could occur in the future as the 
protection of other adjoining properties builds a series of connected properties. 

7.7 Proximity 
The type and structure of bird habitat impacted by the Chatfield Reservoir reallocation is limited by 
both space and structure to areas in close proximity to Chatfield Reservoir.  Much of the bird habitat 
impacted by reallocation consists of a multistory, multistructure habitat of mature cottonwood, 
diverse shrub community, and a herbaceous understory.  Because mitigating Preble’s and wetland 
habitats in close proximity to impacts is not as ecologically beneficial as for bird habitat, a weighting 
factor for proximity will only be applied to bird habitat EFUs at off-site mitigation sites.  The 
weighting factor for bird habitat is a three-tiered weighting based on the proximity of the three 
zones below to Chatfield State Park: 

  Zone 1 - Chatfield State Park boundary to upstream to Sedalia, has multistoried 
cottonwoods and this zone generally provides the functions needed to sustain a cottonwood 
forest.  Crediting is 1.25 X baseline bird habitat EFUs. 

 Zone 2 - Sedalia to US 86 (Wolfensberger Road).  Crediting is 1.0 X baseline bird habitat 
EFUs. 

 Zone 3 - All areas farther away from Chatfield State Park than Zone 2.  Crediting is 0.75 X 
baseline bird habitat EFUs. 

Responsibility.  The Corps, the Colorado Department of Natural Resources (CDNR), and the 
water users (Chatfield Water Providers) will each have complementary responsibilities for ensuring 
the accomplishment of the reallocation, and of the Comprehensive Management Plan and the 
Recreation Modification Plan (the Plans)..  
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The Department of the Army and the CDNR will enter into a Water Storage-Project Partnership 
Agreement (WS-PPA) after execution of the Record of Decision, setting out their respective 
obligations for reallocating the designated water supply storage, and for accomplishing the two 
Plans.  The CDNR will then execute sub-agreements, identical in their terms and conditions, with 
each of the Chatfield Water Providers.  The sub-agreements will set out the responsibilities of the 
Chatfield Water Providers to the CDNR for funding the reallocation of the water supply storage 
under the WS-PPA, and for undertaking the CDNR’s obligations to the Government under the WS-
PPA for implementing the Plans.  The sub-agreements, however, will not affect the ultimate duty of 
the CDNR and the Government to fulfill their reciprocal obligations under the WS-PPA, unless the 
WS-PPA is suitably modified by mutual consent of the Corps and the CDNR.  

After execution of the WS-PPA, the Chatfield Water Providers will place the funds then judged 
necessary to satisfy all of the non-Federal obligations under the WS-PPA into an escrow account.  
The Chatfield Water Providers will also create a new non-profit corporation called the Chatfield 
Reservoir Mitigation Company as a vehicle for facilitating the coordinated management of the 
process for implementing the Plans.   

In accordance with the terms of the WS-PPA, general oversight of the design, construction and 
implementation of the Chatfield Reallocation Project will reside in the Project Coordination Team, 
which will consist of representation from the Corps and the CDNR.  The Project Coordination 
Team will work closely, and consult frequently, with the Chatfield Water Providers.  The Project 
Coordination Team, in turn, may make recommendations to the Omaha District Commander.  The 
Corps has the final authority on acceptance or rejection of the Team’s recommendations.  . 

Monitoring and Adaptive Management.  Monitoring will be used to track the progress of habitat 
enhancement activities toward success criteria and to track impact and mitigation EFUs and 
compliance with mitigation commitments over the life of the project.  The goals of monitoring are 
to 1) document that habitat enhancement activities meet success criteria, 2) document that 
compensatory mitigation activities are properly and fully implemented, 3) track EFU impacts 
(debits) and mitigation (credits) over time to document that EFU losses are offset by mitigation, 4) 
ensure the defined compensatory mitigation objectives are met, and 5) provide information needed 
for adaptive management.  Mitigation will require two types of monitoring: 1) short- to mid-term 
monitoring which focuses on mitigation implementation, meeting specified success criteria, tracking 
EFUs and providing information for adaptive management, 2) long-term monitoring to ensure that 
once mitigation has been fully implemented and success criteria are met that mitigation areas 
continue to function to benefit the target environmental resources. 

7.8 Short- to Mid-term Monitoring  
Monitoring of site-specific habitat enhancement activities will document progress toward the 
specific success criteria established for on-site and off-site habitat enhancement areas.  This 
monitoring will occur annually at each site for at least 5 years after completion of the enhancement 
activities.  Habitat enhancement in these mitigation areas will be considered successful when the 
criteria have been met for at least 3 consecutive years without intervening remedial activities.  If 
success criteria at a particular site are met prior to year 5 of monitoring, the Chatfield Water 
Providers may request concurrence from the Corps that annual monitoring end since the success 
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criteria have been met and the site is self-sustaining. The following monitoring actions would be 
common to all mitigation activities: 

 Documentation that the mitigation activity has been fully implemented (e.g., as-built report, 
recordation of a conservation easement for protected properties, or report on habitat 
enhancement activities); 

 Documentation of progress in meeting the success criteria; 

 Recommended corrective actions; 

 Management or corrective actions taken since last monitoring; and 

 Number of EFUs gained to date. 

The Chatfield Water Providers would provide annual monitoring reports to the Project 
Coordination Team and Technical Advisory Committee.  The Technical Advisory Committee would 
be comprised of representatives from the following entities: U.S. Army Corps of Engineers, 
Environmental Protection Agency, Colorado Water Conservation Board and/or CDNR, U.S. Fish 
and Wildlife Service, Colorado Parks and Wildlife, Audubon Society of Greater Denver and/or 
other environmental organizations, Chatfield Water Providers, Douglas County Land Trust or other 
land conservation organization, Denver Water, and other “in-stream” interests.  Short-term 
monitoring would be concluded when all of the core mitigation objectives are met.  A separate 
report will be submitted to the Service addressing mitigation for impacts to Preble’s and its habitat 
and compliance with the terms and conditions specified in the Biological Opinion.    

Progress toward full implementation of compensatory mitigation will be monitored annually until all 
mitigation activities have been fully implemented and habitat enhancement success criteria have 
been met.  This is a system-wide level of monitoring focusing on tracking the progress of on-site 
and off-site critical and non-critical habitat enhancement activities toward success criteria, status of 
permanent protection of off-site target habitat, and acres of cottonwood regeneration.  Once all 
initial mitigation activities have been completed and success criteria have been met, the short-term 
monitoring would transition to the mid-term monitoring of any remedial activities undertaken as 
part of adaptive management responses to any identified mitigation deficiencies. This monitoring 
will be used in the adaptive management process (Section 7.5 of CMP) to determine if adjustments 
to the CMP are needed to meet the core CMP objectives.  Any changes in the CMP, including new 
mitigation activities, would be monitored annually until the core objectives are met. 

7.9 Long-term Monitoring 
Long-term monitoring of protected properties will occur over the life of the project to ensure the 
properties are managed as specified in the required management plans.  The frequency of the long-
term monitoring will be specified in the management plan for each property.  Long-term monitoring 
will determine if corrective actions need to occur to maintain the benefits to the target 
environmental resources for which the property was protected and managed..   

An Adaptive Management Plan (Appendix GG of the FR/EIS) has been developed for the Project 
and adaptive management would be used to address anticipated and unanticipated issues and events 
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that affect compensatory mitigation activities.  Monitoring would determine the degree to which 
issues and events adversely affect or limit proposed compensatory mitigation activities.  All adaptive 
management measures would be coordinated with the Project Coordination Team and Technical 
Advisory Committee.  The CMP and Adaptive Management Plan present situations which could 
require adjustments to mitigation and the corrective actions which could be taken to meet the 
objectives of the CMP (Section 7.5 of CMP and Appendix GG of the FR/EIS). 

Schedule.  If the reallocation is approved, the Chatfield Water Providers would begin implementing 
the CMP as soon as practicable following the approval.  By implementing the CMP soon after 
approval, some amount of compensatory mitigation would be in place (e.g., on-site mitigation) prior 
to the impacts occurring.  Mitigation milestones have been established in the CMP that correspond 
to the phased use of the reallocated storage in Chatfield Reservoir.  By year 3 following project 
approval there would be 100 percent implementation of mitigation for impacts to Preble’s critical 
habitat proposed to occur on-site and in the Upper South Platte CHU.  
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9.0 List of Preparers and Consultation 
Preparers: 
Gary Drendel, Certified Senior Ecologist, Tetra Tech, Inc., Lakewood, CO 

Thomas Ryon, Otter Tail Environmental, Inc., Golden, CO 

Consultation with Cooperating Agencies:  

 November 10, 2003: USFWS, USACE, and Tetra Tech meeting 

 March 17, 2004: USFWS, Colorado State Parks, CWCB, Colorado Division of Wildlife 
(CDOW), USACE, and Tetra Tech meeting 

 February 10, 2005: USFWS, USACE, Tetra Tech, and Ottertail Environmental meeting 

 May 10, 2006: USFWS, USACE, and Tetra Tech meeting to discuss delineation of Preble’s 
Meadow Jumping Mouse Habitat at the Chatfield Lake Project Area, and additional 
biological issues. 

 May 14, 2007: USFWS, Tetra Tech, and OtterTail Environmental meeting to discuss 
requirements for South Platte Water Related Activities Program (SPWRAP). 

 July 30, 2007: USFWS, Tetra Tech, and OtterTail Environmental meeting to discuss 
Mitigation for Preble’s Meadow Jumping Mouse. 

 September 12, 2007: USFWS, USACE, and Tetra Tech conference call to discuss Section 7, 
BA, and BO preparation and coordination 

 November 2, 2007: USFWS, USFS, and Ottertail Environmental meeting and field trip to 
Preble’s mouse critical habitat and potential mitigation sites on Upper South Platte. 

 November 20, 2007: Chatfield Reservoir Reallocation FR/EIS Approaches to Mitigation and 
Conservation Measures at USFWS Colorado Field Office 

 February 5, 2009: Chatfield Update Meeting 

 March 6, 2009: USFWS, USACE, Tetra Tech, and Ottertail Environmental conference call 
to discuss ESA coordination 

 September 30, 2009: USFWS, USFS, USACE, ERO, and Tetra Tech meeting to discuss 
Preble’s Mouse mitigation sites on USFS property on Upper South Platte 

 April 10, 2012: USFWS, USACE, ERO, and Tetra Tech meeting to discuss project status  
and plan for mitigation 

 June 14, 2012: USFWS, USACE, and Tetra Tech meeting to discuss USFWS’s comments on 
Draft PRRIP BA. 
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 October 2, 2012: USFWS, USACE, ERO, and Tetra Tech meeting to discuss USFWS’s 
comments on Draft FR/EIS, including BA and Compensatory Mitigation Plan 

 October 19, 2012: USFWS, USACE, ERO, and Tetra Tech conference call to discuss 
USFWS’s comments on revised Draft PRRIP BA. 

 February 7, 2013: USFWS, USACE, ERO, and Tetra Tech meeting to discuss project history 
and status, revisions to the BA and CMP per USFWS’s comments, and schedule for 
submittal and review by USFWS. 

 Additional cooperating agency and stakeholder coordination meetings are listed in Appendix 
A of the Compensatory Mitigation Plan. 

Experts Consulted: 

 Ellen Mayo, United States Fish and Wildlife Service, Grand Junction Office 

 Erin Robertson, Senior Staff Biologist, Center for Native Ecosystems 

 Nicole Rosmarino, Ph.D., Wildlife Program Director, Wildlife Guardians 
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FIGURES 
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Figure 1.  Project Area 
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Figure 2.  Preble’s Mouse Occupied Range and Critical Habitat within the Chatfield 
Project 
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Figure 3.  Preble’s Mouse Habitat within the Reallocation Study Area 
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Figure 4.  Weekly Mean Pool Elevations for the Entire Year for All Alternatives 
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Figure 5.  Pool Fluctuation During Growing Season Under Alternative 3 
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Figure 6.  Pool Elevations Over the POR by Alternative 
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Figure 7.  Average Monthly Pool Fluctuations in Chatfield Reservoir 
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Figure 8.  Preble’s Meadow Jumping Mouse Block Clearance Map for the Metro Denver 
Area. 
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Attachment 1: PRRIP BA 
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Platte River Recovery Implementation Program 
Biological Assessment & Request for Formal Section 7 Consultation 

 
February 14 2013 

From:   US Army Corps of Engineers 
Omaha District 
Attn: CENWO-PM-AP 
106 South 15th Street 
Omaha, NE 68102-1618 

 
  
To:   U.S. Fish & Wildlife Service 

Ecological Services 
Colorado Field Office 
P.O. Box 25486, DFC (MS 65412) 
Denver, Colorado 80225-0486  
Attn: Sandy Vana-Miller 

 
 
This letter contains the Biological Assessment addressing potential impacts from operation of the 
Chatfield Reservoir Storage Reallocation Project (Project) on federally-listed species in 
Nebraska. Potential impacts from construction and operation of the Project on on-site species and 
designated critical habitat in Colorado are addressed in a separate Biological Assessment. With 
this submission, we are requesting initiation of Formal Consultation under Section 7(a) of the 
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et. Seq.)(ESA), concerning the 
whooping crane (Grus americana), interior least tern (Sternula antillarum), northern Great 
Plains population of the piping plover (Charadrius melodus), and pallid sturgeon 
(Scaphirhynchus albus) (collectively referred to as the “target species”), and designated critical 
habitat of the whooping crane. We further request initiation of Formal Consultation for the 
western prairie fringed orchid (Platanthera praeclara). We have determined that the Project is 
not likely to adversely affect the American burying beetle (Nicrophorus americanus) and will 
have no effect on the Eskimo curlew (Numenius borealis).  

Project Background 

Project: The Chatfield Reservoir, which stores and distributes water to the Front Range of 
Colorado, is under consideration for reallocating water storage space and distribution. A 
combined Feasibility Report (FR) and Environmental Impact Statement (EIS) were prepared to 
evaluate the potential for reallocation of reservoir storage space from flood control use to 
conservation purposes, including storage for up to 20,600 acre-feet (AF) for municipal and 
industrial (M&I) water supply and agriculture. The Proposed Action (Alternative 3 in the 
FR/EIS) would allow for a maximum reallocation of 20,600 acre-feet of storage, representing a 
maximum increase in the elevation of the permanent pool of 12 feet, from the current 5,432 feet 
above mean sea level (msl) to 5,444 feet msl.  The purpose of and need for the Proposed Action 
is to increase availability of water, sustainable over the 50-year period of analysis, in the greater 
Denver, Colorado Metropolitan Area so that a larger proportion of existing and future 
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(increasing) water needs can be met.  The reallocated storage space in Chatfield Reservoir would 
be filled using existing South Platte River water rights or new water rights, including wastewater 
return flows and other decreed water rights, belonging to a consortium of water providers.   The 
primary objective of the reallocation is to help enable water providers to supply water to local 
users, mainly for municipal and industrial (M&I), and agricultural needs, in response to rapidly 
increasing demand. Chatfield Reservoir is well placed to help meet this objective, because the 
reservoir provides a relatively immediate opportunity to increase water supply storage without 
the development of significant amounts of new infrastructure.  It lies at the confluence of the 
South Platte River (efficient capture of runoff) and Plum Creek, and it provides an opportunity to 
gain additional use of an existing federal resource. 

Chatfield Dam and Reservoir are owned by the U.S. Army Corps of Engineers (Corps).  The 
reservoir is managed by the Corps, in conjunction with Cherry Creek and Bear Creek reservoirs 
(i.e., Tri-Lakes), to protect the Denver Metro area from catastrophic floods.  Construction of 
Chatfield Dam began in 1967 and dam closure was made in August 1973.  Chatfield Dam is a 
rolled earthfill dam with a height of 147 feet and a length of 13,136 feet; the top elevation is 
5,527 feet msl.  The width at the top of the dam is 30 feet.  The dam includes an ungated 
concrete spillway 500 feet wide located in the left abutment, and a gated concrete outlet works 
located in the right abutment.  The original authorized purposes of the Chatfield Dam and Lake 
Project were flood control and silt control.  These purposes were later expanded to include 
recreation, and fish and wildlife.  Water supply was added later as a project purpose.  In July 
1974, the Corps leased 5,378 acres of land and water to the State of Colorado for the use and 
benefit of the Colorado Department of Natural Resources (CDNR) and Division of Parks and 
Outdoor Recreation, for what is now known as Chatfield State Park.  In December 1981, a 
portion of the Corps’ land on the downstream side of Chatfield Dam was subleased to the 
Colorado Division of Wildlife for development of fish production and a rearing area, including 
the Chatfield State Fish Unit (also known as the Chatfield Fish Planting Base).  The Chatfield 
State Fish Unit receives its water supply from Chatfield Reservoir via a water supply pipe (54 
inches in diameter) that also feeds City Ditch and Nevada Ditch.  Another water supply pipe (48 
inches in diameter) extends downstream of Chatfield Dam to feed the Last Chance Ditch.  

Applicant and Federal Action Associated with the Project: The U.S. Army Corps of 
Engineers (Corps) action is to determine the feasibility and economic justification for reassigning 
a portion of the flood storage space in Chatfield Reservoir for municipal and industrial supply, 
agriculture, and recreation and fishery habitat protection and enhancement, and if the reallocation 
is determined to be feasible and economically justified to reassign a portion of the storage space.  
Congress authorized the Corps to conduct a reallocation study for Chatfield Reservoir for joint 
flood control-conservation purposes, including storage for municipal and industrial supply, 
agriculture, and recreation and fishery habitat protection and enhancement.  The authorization for 
the reallocation study under Section 808 of the Water Resources Development Act authorizes the 
Secretary of the Army, upon request of and in coordination with the Colorado Department of 
Natural Resources (CDNR) and upon the Chief of Engineer’s finding of feasibility and economic 
justification, to reassign a portion of the storage space in the Chatfield Lake project to joint 
control-conservation purposes.   
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An antecedent flood study was completed and approved by the Corps to allow for the conversion 
of flood control storage space to water supply storage space. The study demonstrated that the 
reallocation could take place using technical, administrative, and operational techniques without 
requiring physical changes to the dam or spillway, and without adversely impacting the flood 
control function of Chatfield Reservoir. Chatfield Reservoir currently has a multipurpose-
conservation pool at an elevation of 5,432 ft mean sea level (msl). The FR/EIS determined that 
20,600 AF would be the greatest volume of storage that could be reallocated from flood control 
to multipurpose use without major incremental costs or jeopardizing the flood control function of 
Chatfield Reservoir. The Proposed Action (20,600 AF Reallocation) would reallocate storage 
from the flood control pool to the multipurpose-conservation pool. The additional storage would 
be used for M&I, conjunctive, and augmentation uses. Under this alternative, the top elevation of 
the multipurpose-conservation pool would be raised from 5,432 to 5,444 ft msl. The average 
annual yield (or average year yield) is estimated at 8,539 AF.  The average annual yield was 
calculated from the estimated annual yields over the 59-year period (1942-2000) that was 
evaluated for the FR/EIS.    

The CDNR, through the Colorado Water Conservation Board (CWCB) entered into a Feasibility 
Cost Share Agreement (FCSA) with the Corps to complete a FR/EIS for the reallocation effort. 
The CWCB also signed individual agreements (Letters of Commitment) with 16 Front Range 
water providers to formalize requirements related to study costs and allocation of potential space 
in the reservoir.  In 2011, Perry Park withdrew from the project and its 100 acre-feet of storage 
was acquired by CWCB (approved November 15, 2011).  In 2012, the City of Brighton withdrew 
from the project and its 1,425 acre-feet of storage was acquired by Centennial WSD (1,181 acre-
feet), Castle Pines Metro (125 acre-feet), and Castle Pines North (119 acre-feet) (approved April 
23, 2012). The City of Aurora and Roxborough WSD are in the process of withdrawing from the 
Project. Aurora’s share of the reallocated storage of 3,561 acre-feet  (downstream) and 
Roxborough’s share of 564 acre-feet (upstream) are designated as unassigned, as shown in Table 
1, and will be reassigned to one or more of the water providers or others at a future date. The 12 
entities currently in the study and the amount of storage requested by each entity are shown in 
Table 1.  The 12 entities are: Central Colorado Water Conservancy District (WCD), Colorado 
Parks and Wildlife, Denver Botanic Gardens, Western Mutual Ditch Company, Castle Pines 
Metropolitan District (MD), Castle Pines North MD, Town of Castle Rock, Centennial WSD, 
Center of Colorado WCD, Colorado Water Conservation Board, Mount Carbon MD, and South 
Metro Water Supply Authority (SMWSA).  The SMWSA is an entity that provides coordination 
of regional planning efforts to develop renewable water supplies for its members.  The SMWSA 
is requesting storage space in Chatfield Reservoir that would be used by eight of its members.  
These eight local-government water providers are: Arapahoe County Water and Wastewater 
Authority, Castle Pines MD, Castle Pines North MD, Town of Castle Rock, Centennial WSD, 
Cottonwood WSD,  Stonegate Village MD, and Denver Southeast Suburban WSD (which does 
business as Pinery Water and Wastewater District).  Note that four of these SMWSA members 
are also seeking storage space under their own name; these are Castle Pines MD, Castle Pines 
North MD, Town of Castle Rock, and Centennial WSD.      

Project Location: Chatfield Reservoir is located at the confluence of the South Platte River and 
Plum Creek within the South Platte Basin.  The reservoir is located southwest of Denver in 
Douglas, Jefferson, and Arapahoe counties.  The drainage area for the South Platte River Basin 
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upstream of the reservoir encompasses 3,018 square miles and originates at the headwaters of the 
North Fork of the South Platte and the South Fork of the South Platte in Park County, Colorado.  
The United States Forest Service (USFS) manages most of the lands along the mainstem of the 
South Platte River upstream of the reservoir.  Plum Creek, the second largest of the reservoir’s 
tributaries, flows through a mixture of rangelands and suburban areas.  The Chatfield Reservoir 
and surrounding state park is located near Littleton, Colorado, and south of State Highway 470 
(i.e., C-470). 

Existing Uses: Chatfield Reservoir currently consists of four storage areas referred to as pools 
(i.e., inactive/sediment storage, multipurpose-conservation, flood control, and maximum 
surcharge/spillway design flood pools) that are used for different purposes.  Figure 1 shows the 
locations of these pools in a cross-section of the reservoir.  Table 2 presents a comparison of the 
capacity, surface area, and elevations of each of these pools under existing conditions and under 
the proposed action.  Chatfield Reservoir supports a variety of uses including: flood storage, 
passive and active recreation, habitat for fish and wildlife, and water supply storage.   

Currently, Denver Water is the only water provider with storage water rights in Chatfield 
Reservoir.  By contract in 1979, Denver Water is allowed to store approximately 27,000 acre-
feet in Chatfield Reservoir with the conditions that storage space between 5,423 and 5,432 feet 
msl can be regulated solely by Denver Water. Denver Water will use its efforts “as nearly as 
practicable” to maintain a minimum storage level goal of 20,000 acre-feet from May 1 to August 
31 each year, and only during “severe and protracted drought” conditions, as determined by the 
State of Colorado and endorsed by the Omaha District Engineer (USACE), will the pool be 
allowed to fall below 5,423 feet msl. Reallocation of the flood control pool involves storage 
above the elevation of Denver Water’s storage (Figure 1).  Denver Water’s storage in Chatfield 
Reservoir predates the reallocation study, is not part of the federal action for the proposed 
reallocation, and would be unaffected by the Corps’ decision regarding reallocation (i.e., Denver 
Water would continue its use of Chatfield Reservoir with or without reallocation).   

Environmental Mitigation: The Corps has developed a Compensatory Mitigation Plan (CMP) 
to address environmental impacts associated with the proposed reallocation of storage at 
Chatfield Reservoir (for full details see the CMP, Appendix K of this FR/EIS).  The CMP has 
been developed at a feasibility level and considers the ecological resources that would be 
adversely affected and presents a plan for compensatory mitigation for the functions and values 
of resources to be impacted.  The FR/EIS identified Preble’s mouse habitat, bird habitat, and 
wetlands as resources of particular concern and warranting specific mitigation strategies for the 
estimated adverse impacts to those resources.  These resources are referred to as the “target 
environmental resources” in the CMP.  The CMP is designed to fully mitigate the adverse 
impacts to the target environmental resources associated with Alternative 3, should Alternative 3 
be approved as proposed in the draft FR/EIS.  Implementation of the CMP is intended to offset 
adverse impacts to Preble’s mouse and maintain the functional conservation role of the affected 
critical habitat units.  Impacts to Preble’s and proposed mitigation are addressed in a separate 
Biological Assessment. 

Mitigation implementation, monitoring, and adaptive management would be overseen by the 
Project Coordination Team comprised of representatives from the Corps and CDNR.  The 
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Chatfield Water Providers would provide annual monitoring reports to the Project Coordination 
Team and the Technical Advisory Committee.  The Technical Advisory Committee would be 
comprised of representatives from the following entities: U.S. Army Corps of Engineers, 
Colorado Water Conservation Board and/or CDNR, U.S. Fish and Wildlife Service, U.S. 
Environmental Protection Agency, Colorado Parks and Wildlife, Audubon Society of Greater 
Denver and/or other environmental organizations, Chatfield Water Providers, Douglas County 
Land Trust or other land conservation organization, Denver Water, and other “in-stream” 
interests.  Monitoring would be concluded when all of the core mitigation objectives are met, and 
the Corps would determine when all mitigation objectives have been successfully met.  Adaptive 
management would be used to address anticipated and unanticipated issues and events that affect 
compensatory mitigation activities.  Monitoring would determine the degree to which issues and 
events adversely affect or limit proposed compensatory mitigation activities.  All adaptive 
management measures would be coordinated with the Project Coordination Team and Technical 
Advisory Committee. 

Reservoir Operations and Water Use: The Reallocation would require a change in the 
operations of the reservoir and would require the construction of additional infrastructure and 
relocation of some of the existing roads and facilities. Currently, Denver Water is the only entity 
that has storage rights in Chatfield Reservoir.  Under the reallocation, an additional 12 entities 
would have storage rights within the reservoir (see Table 1). The reservoir will continue to be 
managed based on the elevation of the water level at a given time. The State Engineer would 
continue to manage the discharge within the multipurpose-conservation pool based on Colorado 
water law and the demand for water supply while the Corps manages the flood control pool 
discharges in order to release the maximum amount of water possible while keeping below a 
target flow of 5,000 cubic feet per second (cfs) in the South Platte River at the Denver Gage. 
Once the pool elevation falls back to the multipurpose-conservation pool, the State Engineers 
Office resumes responsibility for managing the discharge. 
 
Operation of the reallocated storage in Chatfield Reservoir  will result in some amount of 
continuing historic and/or new depletions to the South Platte River associated with the average 
annual use of 8,539 AF of water for M&I, agricultural, and recreation use.  Historic uses are 
associated with evaporation.  Under current conditions (pool elevation 5,432 ft msl) evaporative 
loss is approximately 2,215 acre-feet per year.  Under the proposed action (pool elevation 5,444 
ft msl) evaporative loss would increase to approximately 2,907 acre-feet per year (an increase of 
approximately 692 acre-feet per year, which is less than 1 cfs).  Table 3 summarizes water 
provider and water use information for the project, including the source and quantity of water, 
use of the water, and location of use.  Municipal and industrial use will be the main use of the 
water, this will include 7 of the 12 water providers.  The other water providers will use it for 
agriculture and/or recreation.  Most of the water will be used in Douglas, Adams, Arapahoe, 
Denver, Weld, and Morgan Counties.  Small amounts will be used in Jefferson (40 AF storage) 
and Park (131 AF storage) Counties.  The service areas for the water providers are shown in 
Figure 2.     
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Reliance on the Platte River Recovery Implementation Program 
 
The Platte River Recovery Implementation Program (PRRIP), established in 2006, is 
implementing actions designed to assist in the conservation and recovery of the target species 
and their associated habitats along the central and lower Platte River in Nebraska through a 
basin-wide cooperative approach agreed to by the States of Colorado, Nebraska, and Wyoming 
and the U.S. Department of the Interior [Program, I.A.1.]. The Program addresses the adverse 
impacts of existing and certain new water related activities on the Platte target species and 
associated habitats, as well as provides ESA compliance1 for effects to the target species and 
whooping crane critical habitat from such activities including avoidance of any prohibited take 
of such species. [Program, I.A.2. & footnote 2]. The State of Colorado is in compliance with its 
obligations under the Program. 
 
For Federal actions and projects participating in the Program, the Platte River Recovery 
Implementation Program Final Environmental Impact Statement (FEIS) and the June 16, 2006 
Programmatic Biological Opinion (PBO) serve as the description of the environmental baseline 
and environmental consequences for the effects of the Federal actions on the listed target species, 
whooping crane critical habitat, and other listed species in the central and lower Platte River. 
These documents are hereby incorporated into this Biological Assessment by this reference.  
 
Table II-1 of the PBO (pp. 21-23) contains a list of species and critical habitat in the action area, 
their status, and the Service’s determination of the effects of the Federal action analyzed in the 
PBO. The Service determined in the PBO that the continued operation of existing and certain 
new water-related activities may adversely affect but would not likely jeopardize the continued 
existence of the endangered whooping crane, interior least tern, pallid sturgeon, or the threatened 
northern Great Plains population of the piping plover. Further, the Service found that the 
continued operation of existing and certain new water-related activities may adversely affect but 
would not likely jeopardize the threatened bald eagle and western prairie fringed orchid 
associated with the central and lower reaches of the Platte River in Nebraska, and was not likely 
to destroy or adversely modify designated critical habitat for the whooping crane.  The bald eagle 
was subsequently removed from the federal endangered species list on August 8, 2007. 
 
The Service also determined that the PBO Federal Action would have no effect on the 
endangered Eskimo curlew. There has not been a confirmed sighting since 1926 and this species 
is believed to be extirpated in Nebraska. Lastly, the Service determined that the PBO Federal 
Action, including the continued operation of existing and certain new water-related activities, 
was not likely to adversely affect the endangered American burying beetle.  

The above-described Project operations qualify as a new water related activity because such 
operations constitute a new surface water or hydrologically connected groundwater activity 

                                                 
1 “ESA compliance” means: (1) serving as the reasonable and prudent alternative to offset the effects of water-
related activities that the U.S. Fish & Wildlife Service found were likely to cause jeopardy to one or more of the 
target species or to adversely modify critical habitat before the Program was in place; (2) providing offsetting 
measures to avoid the likelihood of jeopardy to one or more of the target species or adverse modification of critical 
habitat in the Platte River basin for new or existing water-related activities evaluated under the ESA after the 
Program was in place; and (3) avoiding any prohibited take of target species in the Platte River basin. 
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which may affect the quantity or timing of water reaching the associated habitats of the target 
species implemented after July 1, 1997 [Program, I.A. footnote 3]. The Project conforms to the 
following criteria in Section H of Colorado’s Plan for Future Depletions [Program, Attachment 
5, Section 9]: 
 

1. The Project is operated on behalf of Colorado water providers.  
2. The Project does not involve construction of a major on-stream reservoir located on 

the mainstem of the South Platte River anywhere downstream of Denver, Colorado. 
3. The Project is not a hydropower diversion/return project diverting water including 

sediments from the mainstem of the South Platte River anywhere downstream of 
Denver and returning clear water to the South Platte River.  

4. The Project does not cause the average annual water supply to serve Colorado’s 
population increase from Wastewater Exchange/Reuse and Native South Platte Flows 
to exceed 98,110 acre feet during the February-July period.  

 
Accordingly, the impacts of this activity to the target species, whooping crane critical habitat, 
and other listed species in the central and lower Platte River addressed in the PBO are covered 
and offset by operation of Colorado’s Future Depletions Plan as part of the PRRIP.  
 
The Applicant intends to rely on the provisions of the Program to provide ESA compliance for 
potential impacts to the target species and whooping crane critical habitat.  The U.S. Army Corps 
of Engineers intends to require, as a condition of any approval, that the Applicant fulfill the 
responsibilities required of Program participants in Colorado, which includes participation in the 
South Platte Water Related Activities Program, Inc. (SPWRAP).  Note that Colorado 
Government agencies (i.e., Colorado Division of Parks and Wildlife, and Colorado Water 
Conservation Board) are  members of SPWRAP but do not contribute toward membership 
assessments in view of the State’s direct monetary contribution to the Program.  However, all of 
the other water providers who are planning to remain involved in the study are current SPWRAP 
members; copies of their 2012 Certificates of Membership in SPWRAP are included in 
Attachment A.  The U.S. Army Corps of Engineers also intends to retain discretionary Federal 
authority for the Project, consistent with applicable regulations and Program provisions, in case 
reinitiation of Section 7 consultation is required. 
 
This letter addresses consultation on  the referenced Platte River target species and whooping 
crane critical habitat.  Potential impacts from construction and operation of the Project to any 
other federally-listed threatened or endangered species and designated critical habitats will be 
addressed within the applicable biological opinion prepared by the Service, in accordance with 
the ESA. 
 
 
 
 
[Signature] 
(From The U.S. Army Corps of Engineers) 
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Table 1.  Colorado Water Providers Requesting Storage Space in Chatfield Reservoir 

Entity Requesting Storage Nature of Entity 
Purpose of Use of 

Storage 

Maximum 
Storage 

Reallocation 
(acre-feet) 

Percent of 
Costs and 
Storage 

Reallocation
Downstream Providers     
Unassigned1  TBD Unassigned 3,561 17.3 
Central Colorado Water 
Conservancy District (WCD) 

Agricultural Agricultural 2,849 13.8 

Colorado Parks and 
Wildlife6,7 

Governmental: State 
Agency 

Recreation  1,000 4.9 

Denver Botanic Gardens at 
Chatfield 

Governmental: City and 
County of Denver 

Recreation and Agriculture 40 0.2 

Western Mutual Ditch 
Company 

Agricultural Agricultural 1,425 6.9 

Upstream Providers     
Unassigned TBD Unassigned 564 2.7 
Castle Pines Metropolitan 
District (MD) 3 

Local government serving 
Denver suburban area 

Municipal and Industrial 785.6 3.8 

Castle Pines North 
Metropolitan District (MD) 3 

Local government serving 
Denver suburban area 

Municipal and Industrial 941.5 4.6 

Town of Castle Rock3 Municipality Municipal and Industrial 1,013.16 4.9 
Centennial Water and 
Sanitation District (WSD) 3  

Local government serving 
Denver suburban area 

Municipal and Industrial 6434.9 31.2 

Center of Colorado Water 
Conservancy District (WCD) 

Governmental: Park 
County 

Municipal and Industrial 131.3 0.6 

Colorado Water 
Conservation Board 

Governmental: State 
Agency 

Recreation 100 0.49 

Mount Carbon Metropolitan 
District (MD) 

Local government serving 
Denver suburban area 

Municipal and Industrial 400 1.9 

South Metro Water Supply 
Authority (SMWSA)3 

 Includes storage for the 
following entities: 

Local governments 
providing water supplies 
to Denver suburbs 

Municipal and Industrial  
 

1354.3 6.6 
 

   Arapahoe County Water 
     and Wastewater Authority 

121.6 0.59 

   Castle Pines North MD 64.3 0.31 
   Castle Pines MD 1.1 0.005 
   Centennial WSD 487.2 2.37 
   Cottonwood WSD 64.3 0.31 
   Pinery WSD4 64.3 0.31 
   Stonegate Village MD 64.3 0.31 
   Town of Castle Rock 487.2 2.37 

Total   20,600 100% 
1The City of Aurora and Roxborough WSD are in the process of withdrawing from the Project.  Their combined share of the 
reallocated storage of 4,125.3 acre-feet is designated as “unassigned” and will be reassigned to one or more of the water 
providers or others at a future date.   
2Municipal and Industrial uses may include domestic, mechanical, manufacturing, and industrial uses; power generation; fire 
protection; sewage treatment; street sprinkling; irrigation of parks, lawns, gardens, and grounds; and augmentation and 
replacement, recharge, use as a substitute water supply, and exchange for water supplies also dedicated to these types of uses. 
3Note that these entities are requesting their own storage space in Chatfield Reservoir, and are also seeking storage space as 
members of the South Metro Water Supply Authority.  Their portion of SMWSA’s storage space would be allotted as described 
below in note 4. 
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Entity Requesting Storage Nature of Entity 
Purpose of Use of 

Storage 

Maximum 
Storage 

Reallocation 
(acre-feet) 

Percent of 
Costs and 
Storage 

Reallocation
4The South Metro Water Supply Authority is an entity that provides coordination of regional planning efforts to develop renewable 
water supplies for its members.  The SMWSA is requesting storage space in Chatfield Reservoir that would be used by eight of its 
members, these are: Arapahoe County Water and Wastewater Authority, Castle Pines Metropolitan District, Castle Pines North 
Metropolitan District, Town of Castle Rock, Centennial WSD, Cottonwood WSD,  Stonegate Village Metropolitan District, and 
Denver Southeast Suburban Water and Sanitation District doing business as Pinery Water and Wastewater District.  SMWSA’s 
storage space would be allocated among these eight members as shown in the table.  Note that some of these SMWSA members 
are also seeking storage space as their own entity (i.e., not under SMWSA); these are shown in the table and include Castle 
Pines MD, Castle Pines North MD, Centennial WSD,  and Town of Castle Rock.  The total storage space for each of these entities 
is shown in Table 3. 
5The Pinery WSD is also known as Denver Southeast Suburban Water and Sanitation District. 
6The Colorado Water Conservation Board (CWCB) is temporarily holding the shares of Colorado Parks and Wildlife (CPW). 
7On July 1, 2011, Colorado State Parks and the Colorado Division of Wildlife merged to form Colorado Parks and Wildlife. 
 
MD = Metropolitan District 
WSD = Water and Sanitation District 
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Table 2.  Comparison of Characteristics of Each Pool Under  
Current Conditions and the Proposed Action 

 

Pool 

Elevation (feet msl) Capacity (acre-feet) Surface Area (acres) 
Current 

Conditions  
(No Action) 

20,600 Acre-
Foot 

Reallocation 

Current 
Conditions  
(No Action) 

20,600 Acre-
Foot 

Reallocation 

Current 
Conditions  
(No Action) 

20,600 Acre-
Foot 

Reallocation 
Maximum Surcharge/Spillway 
Design Flood 

5,500–5,521.6 5,500–5,521.6 116,469 116,469 5,991 5,991 

Flood Control Pool 5,432–5,500 5,444–5,500 206,779 186,179 4,779 4,779 
Multipurpose-Conservation 
Pool 

5,385–5,432 5,385–5,444 27,405 48,005 1,429 2,009 

Inactive/Sediment Storage Pool 5,377–5,385 5,377–5,385 23 23 N/A N/A 
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Table 3.  Chatfield Reservoir Storage Reallocation Project: Water Provider Information 

Water Provider 
Reallocated 
Space, AF 

Average Annual Yield 
(or Average year 

Yield), AF1 
 

Type of Water Right 
Planned to be used in 

Chatfield Reservoir (water 
right case decree number 

in parentheses) 
Nature of 
Water Use 

Quantification of 
Use  

(Taps or Acres) 
Location of Use 

County 
Downstream Provider       
 Unassigned Storage1 3,561 1,476 TBD TBD TBD TBD 

 
Central Colorado Water 
Conservancy District (WCD) 2,849 1,181 SW (83CW184) Ag 100,000 acres 

Adams, Weld, 
Morgan 

 Colorado Parks and Wildlife 1,000 414.5 SW (09CW265) Rec 5,381 acres Denver, Adams
 Denver Botanic Gardens 40 16.6 SW (05CW332) Ag 59 acres Jefferson 

 
Western Mutual Ditch 
Company 1,425 590.7 SW (83CW184) Ag 7,900 acres Weld 

Upstream Provider       
 Unassigned Storage 564 233.9 TBD TBD TBD TBD 

 
Castle Pines Metropolitan 
District (MD)2 786.7 326.1 SW (04CW308) & NTGW4 M & I 534 taps Douglas 

 Castle Pines North MD2 1,005.8 416.9 SW (04CW308) & NTGW4 M & I 683 taps Douglas 
 Town of Castle Rock2 1,500.3 621.9 SW (89CW169) & NTGW4 M & I 1,020 taps Douglas 

 
Centennial Water and 
Sanitation District (WSD)2  6,922.1 2,869.3 

SW (83CW184, 84CW411, 
& 85CW314) M & I 4,707 taps Douglas 

 
Center of Colorado Water 
Conservation District 131.3 54.4  SW (05CW111) M & I 90 taps Park 

 
Colorado Water Conservation 
Board 100.0 41.5 TBD TBD TBD TBD 

 Mount Carbon MD 400.0 165.8 SW (85CW463) M & I 272 taps Douglas 

 
Remaining Members of South 
Metro Water Supply Authority3:       

Arapahoe County Water 
and  Wastewater Authority 121.6 50.4 SW (04CW309) M & I 83 taps Douglas 

Cottonwood WSD 64.3 26.7 SW (04CW309) M & I 44 taps Douglas
Pinery WSD5 64.3 26.7 SW (04CW309) M & I 44 taps Douglas
Stonegate Village MD 64.3 26.7 SW (04CW309) M & I 44 taps Douglas

Subtotal – Remaining SMWSA 314.5 106.92 SW (04CW309) M & I 215 taps Douglas 

Total = 20,600 8,539   
113,340 acres 

7,521 taps  
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SW = surface water SMWSA = South Metro Water Supply Authority 
NTGW = nontributary groundwater WSD = Water and Sanitation District 
M&I= municipal and industrial  
Ag = agricultural  
Rec = recreation 
MD = metropolitan district 
TBD = to be determined  
1The City of Aurora and Roxborough WSD are in the process of withdrawing  from the Project.  Their combined share of the reallocated storage of 4,125.3 acre-feet are designated as 
“unassigned” and will be reassigned to one or more of the water providers or others at a future date.  2This entity is also a member of SMWSA, and the information presented in this 
table includes the storage requested by this entity, including the amount of storage requested under its own name as well as the amount of storage requested under SMWSA (as 
reported in Table 1). 
3The “Remaining Members of South Metro Water Supply Authority” include those SMWSA members who are participating in the Project that are not previously listed in the table, these 
include: Arapahoe County Water and Wastewater Authority, and Pinery WSD, and Stonegate Metropolitan District.  See Table 1 for further information on SMWSA members.   
4The NTGW water will be used by Castle Rock, Castle Pines North, and Castle Pines Metro District (all entities on Plum Creek) for their M&I use.  The water will then be treated  at a 
single wastewater treatment plant operated by the Plum Creek Wastewater Authority, located on Plum Creek above Chatfield Reservoir.    Some of the reusable effluent is routed back 
to these entities by pump and pipeline for non-potable irrigation (e.g., golf courses).  Portions of the reusable effluent which exceed irrigation demands are discharged to Plum Creek to 
flow down channel to Chatfield Reservoir.  This is a water source legally able to be used and reused to extinction so the entities are motivated to either directly recapture this effluent 
by pumping and piping it back to their service areas (which Castle Pines North will do by wheeling the effluent through Centennial’s system) or by using the release of the water from 
Chatfield Reservoir to complete an exchange of water rights allowing upstream diversions of the same amount and timing as that of the water released to the extent no intervening 
water rights are injured.  These exchanges are done either with a decree or with the prior permission of the State Engineer’s Office.  For the purposes of this consultation these uses 
are considered to have occurred prior to July 1, 1997.  
5The Pinery WSD is also known as Denver Southeast Suburban Water and Sanitation District. 
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Figure 1.  Pool Types and Elevations at Chatfield Reservoir 
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CWA Section 404(b)(1) Analysis 
Dredge and Fill Compliance 

Chatfield Reservoir Storage Reallocation FR/EIS 

1. INTRODUCTION 
In 1986, Congress authorized the USACE to conduct a reallocation study for Chatfield Reservoir for 
joint flood risk management (flood control)-conservation purposes, including storage for M&I water 
supply, agriculture, and recreation and fishery habitat protection and enhancement.  In 1996, the 
Colorado Water Conservation Board (CWCB), a division of the State of Colorado’s Department of 
Natural Resources (DNR), requested that the U.S. Army Corps of Engineers (USACE; the Corps) 
consider reallocating space within Chatfield Reservoir for water supply purposes, on behalf of a 
group of 15 water providers (Providers) in the Denver metropolitan area.  Reallocation is the 
assignment of the use of existing storage space in a reservoir project to another use.  Section 808 of 
the Water Resources Development Act of 1986 authorizes the Corps to implement a reallocation of 
existing storage space at Chatfield Reservoir to joint flood control-conservation purposes, including 
storage for municipal and industrial water supply and other named uses, upon meeting two 
conditions.  First, the DNR must request and coordinate the reallocation.  Second, the Chief of 
Engineers must find the reallocation to be feasible and economically justified.  Public Law 99-662. 
See also River and Harbor Act of 1958 (Title III, Water Supply Act of 1958), as amended (43 U.S.C. 
390b).   

In 1999, a Feasibility Report and Environmental Impact Statement (FR/EIS) was commissioned 
under the Section 808 project authorization to develop the plan and conduct the analyses required 
for the Chief of Engineer’s findings (ER1105-2-100, Ch. 4).  The FR/EIS evaluates the proposed 
reallocation, identifies alternatives, evaluates those alternatives, and selects the best alternative for 
addressing the requested reassignment of existing storage space at Chatfield Reservoir based on solid 
planning principles.  The Economic and Environmental Principles and Guidelines for Water and 
Related Land Resources Implementation Studies (P&Gs) (U.S. Water Resources Council 1983) 
establish the standards and procedures that the Corps and other federal water resources agencies use 
for planning and evaluating the merits of a proposed water storage reallocation.  The FR/EIS has 
evaluated in detail the environmental, social, and economic effects of the Recommended Alternative, 
as well as two other alternatives and the No Action alternative.  As discussed in the FR/EIS, the 
impacts associated with each alternative would be fully mitigated and would result in alternatives 
with minimal net effects, and alternatives that would be relatively equal when considering net 
environmental effects. 

The FR/EIS involved an initial screening process that used the State of Colorado’s State Water 
Supply Initiative (CWCB 2004, 2009) and other recent, relevant planning studies to identify 
candidate alternatives to reallocation.  A total of 37 concepts were evaluated in the initial screening 
process.  The development of alternatives to reallocation and the screening process are described in 
detail in Chapter 2 of the FR/EIS.  The Chatfield Reservoir reallocation alternative with 20,600 acre-
feet of reallocated storage (Alternative 3) was selected as the Recommended Plan.  This plan is the 
National Economic Development (NED) plan and is the plan preferred by the Providers. 

http://cwcb.state.co.us/WatershedProtectionFloodMitigation/ProgramsProjects/ChatfieldReservoirReallocationProject/SupportingDocuments/
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The proposed reallocation of storage at Chatfield Reservoir requires the Corps to make decisions 
regarding feasibility and economic justification of the proposed reallocation and appropriate contract 
terms and conditions if the reallocation is approved.  The proposed reallocation of storage and use 
of the reallocated storage will not require the discharge of dredge or fill material into waters of the 
U.S.  The reallocation of storage space and the subsequent filling of that space will only involve the 
inundation of environmental and recreational resources.  As such, as required in its planning 
guidance, the Corps must consider modifying the affected recreational facilities to maintain 
recreation, as well as identify mitigation for affected environmental resources.  The proposed 
reallocation will increase water elevations at Chatfield Reservoir, and the increased water levels will 
inundate recreation infrastructure and environmental resources.  The proposed mitigation of 
environmental resources and modification of recreation facilities will involve the discharge of dredge 
or fill material into waters of the U.S. 

The Section 404(b)(1) Guidelines (Guidelines) are the substantive criteria used to evaluate discharges 
of dredge or fill material into waters of the U.S. under Section 404 of the Clean Water Act.  This 
analysis addresses how the activities that involve a discharge of dredge or fill material into waters of 
the U.S. comply with the Guidelines.  As used in this analysis, the discharge of dredge and fill 
material into waters of the U.S. refers to the following: 

 Fill material placed below the existing ordinary high water mark (OHWM) of Chatfield 
Reservoir of 5,432 feet above mean sea level (msl); 

 Dredging (discharge of dredged material) below the existing OHWM; dredging will typically 
involve the scraping and pushing of soil with earthmoving equipment (dredging is also 
referred to as “cuts”); and 

 The discharge of dredged or fill material into wetlands (above or below the existing 
OHWM). 

2. PROJECT DESCRIPTION 
2.1 Location and General Description 
Chatfield Reservoir is southwest of Denver at the confluence of the South Platte River and Plum 
Creek within the South Platte River Basin (Figure 1).  The reservoir is owned and operated by the 
USACE.  The reservoir was completed in 1976 for purposes of flood protection for the 
metropolitan Denver area following the disastrous South Platte River flood of 1965.  The U.S. 
Forest Service (USFS) manages most of the lands along the mainstem of the South Platte River 
upstream of the reservoir.  Plum Creek flows through a mixture of rangelands and suburban areas.  
The overall EIS study area encompasses the area in the immediate vicinity of Chatfield Reservoir 
and extends downstream to where the river intersects the Adams/Weld county line.  The Chatfield 
Reservoir has a maximum depth of about 45 feet and an average depth of 24 feet.  Water levels in 
the reservoir vary in response to climatic conditions and other factors, but in general the reservoir 
has been managed to maintain water levels within a 9-foot range (elevation 5,425 to 5,434 feet above 
msl) (USACE 2000).  From 1976 to 1996, the change in water level was within this 9-foot range 
approximately 80 percent of the time.  The average range of mean monthly elevations is small, less 
than 3 feet from low to high reservoir periods.  The current OHWM elevation is 5,432 feet above 
msl.  
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The Recommended Plan would reallocate 20,600 acre-feet of Chatfield’s flood control storage to 
water supply storage.  The Providers would be responsible for the operation, maintenance, and 
repair of infrastructure, treatment, and distribution facilities associated with their water.  They would 
also provide their share of the Chatfield Reservoir project operation, maintenance, repair, 
rehabilitation, and replacement costs.  Environmental mitigation and recreation modifications would 
be required to mitigate the impacts of operating the reservoir under the storage reallocation.  The 
Providers would fully fund environmental mitigation and recreation modifications.  The USACE, 
U.S. Fish and Wildlife Service (USFWS), and State of Colorado would continue to be involved in the 
design and overview of environmental mitigation and recreation modification measures.   

2.2 General Description of Dredge and Fill Activities 
The discharge of dredge and fill material into waters of the U.S. will occur with the following 
proposed activities that are incidental to the proposed reallocation: 

 Relocation of recreation facilities and associated infrastructure 

 On-site environmental mitigation 

 Off-site mitigation for impacts to Preble’s meadow jumping mouse (Preble’s) designated 
critical habitat 

The following describes each of these activities and the associated discharge of dredge and fill 
material into waters of the U.S.  Alternatives to these discharges and measures taken to avoid and 
minimize the discharge of dredge and fill material into waters of the U.S. are discussed in Section 
4.2. 

2.2.1 Dredge and Fill Activities Associated with the Recreation Facilities 
Modification Plan  

The proposed Recreation Facilities Modification Plan (EDAW/AECOM 2010) identified 10 areas 
where fill material (in uplands, wetlands, or waters) would be required for site preparation, such as 
slope adjustment and general grading.  A summary of disturbance area size, cut and fill requirements, 
and anticipated wetland disturbance area is presented in Table 1.  Each area is described in detail 
below with locations shown in Figure 2.  Upland borrow areas that would be used to provide the fill 
material are described in Section 2.3.   
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Table 1.  Summary of Cuts and Fills in Waters and Wetlands for Each  
Recreational Facility Modification Area (EDAW 2009) 

Area 

Fill Area 
below 5,432 

feet msl 
(Acres) 

Cut Area 
below 5,432 

feet msl 
(Acres) 

Wetlands Above OHWM 
(5,432) 

Wetlands Below OHWM 
(5,432) Wetland 

Fill 
(CY) Cut Fill Cut Fill 

North Boat 
Ramp 

2.105 0.841      

Massey Draw        
Eagle Cove Day 
Use Area 

  2.02  0.83   

Swim Beach 
Area, & 
Jamison Area 

0.26 7.63  0.24  1.13 1820 

Catfish Flats & 
Fox Run 

 13.50      

Kingfisher  & 
Gravel Pond 
Area 

   0.17  0.01 11 

Platte River 
Trailhead 

       

Riverside 
Marina & 
Roxborough 
Day Use Area 

3.41 4.68 0.01 0.02 0.09 0.27 443 

Campground 
Area 

 0.13      

Plum Creek  0.2  0.78    

 
The CWCB and Providers received a waiver from the Corps allowing floodable, wet floodproofed 
recreation facilities to be located within the 10-year floodpool at an elevation of 5,447 feet msl (see 
Section 4.2.1).  This waiver allows the recreation facilities to be relocated closer to the new OHWM.  
The discharge of dredge and fill material into wetlands associated with relocation of recreation 
facilities will be used to elevate the relocated facilities above the new OHWM of 5,444 feet msl and 
transition grades (cut and fill) between the new recreation facilities and the new OHWM.  The 
recreation facilities would be relocated prior to use of the reallocated storage by the Providers.  This 
sequencing will facilitate relocation of the facilities and dredging activities below the existing 
OHWM by maintaining lowered reservoir levels during construction.  The wetlands that will be 
filled by the relocation of the recreation facilities occur below 5,444 feet msl and would be 
inundated, at least periodically, by the new reservoir levels associated with reallocation.  Therefore, 
the wetland losses associated with the discharge of fill implementing the Recreation Facilities 
Modification Plan also would occur with reallocation.   

North Boat Ramp.  This is the only formal boat launch area on the west side of the reservoir, and 
includes two ramps, paved parking and circulation areas, and a variety of support facilities.  The two 
existing boat ramps would largely be inundated and several of the picnic shelters would also be 
affected.  Remaining areas, including most of the parking and circulation roads, would remain above 
the proposed high water elevation (5,444 feet msl). 
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Figure 2.  Location of Recreation Facility Modification Areas
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Boat ramps would be constructed to extend to the elevation of the existing ramps in order to 
operate at low water levels.  The slope on the new ramps would be reduced.  Day use shelters and 
furniture would be relocated, as would trails.  This involves a substantial amount of fill to raise a 
portion of the parking area.  Development would require some cut and fill below the current high 
water elevation of 5,432 feet msl (Table 1).  No discharge of fill material into wetlands is anticipated. 

Massey Draw.  Massey Draw is a day use area in the vicinity of the North Boat Ramps.  The beach 
area, including a volleyball court and horseshoe pits, would be inundated at the proposed high water 
elevation of 5,444 feet msl.  Relocation of this area would include importing fill material to raise the 
elevation above 5,444 feet msl and to create a usable recreational area in the same location with a 
similar amount of usable area that currently exists.  Existing beach volleyball and horseshoe pits 
would be rebuilt.  No discharge of dredge or fill material into waters of the U.S., including wetlands, 
is anticipated. 

Eagle Cove Day Use Area.  Eagle Cove is north of Deer Creek and has limited facilities.  All of 
the facilities in this area would be relocated.  The existing gravel parking lot and portable restroom at 
Eagle Cove would be inundated at 5,444 feet msl.   

The gravel parking lot at Eagle Cove would be redeveloped within the same general area at an 
elevation above 5,444 feet msl.  The use of additional fill would be minimized in this area due to 
existing grades above 5,444 feet msl.  Approximately 3 acres of wetlands would be cut in developing 
this area (Table 1). 

Swim Beach Area, including Jamison Group Use Area.  The Swim Beach Area also includes the 
Deer Creek Area with its balloon launch facilities and day use sites.  An increase in water elevation 
to 5,444 feet msl would inundate most of the area and require that these facilities and parking area 
be developed at another location.  The Jamison Group Use Area is immediately south of the Swim 
Beach Area and includes a parking area, restroom, and picnic tables.  All of these would be 
inundated at 5,444 feet msl. 

The Swim Beach would be relocated to the southwest of the current facility.  In order to construct 
the beach, the existing facility would be demolished and excavated.  Sand would be saved and also 
imported to create the new beach.  Relocation of the Swim Beach Area involves 7.63 acres of 
excavation below the current OHWM.  The excavated material would assist in filling low areas that 
would be inundated at 5,444 feet msl to ensure these areas are usable at this proposed elevation.  
The redevelopment would entail cut and fill below the current high water elevation, and would have 
limited disturbance to wetlands above (0.24 acre) and below (1.13 acres) the current high water 
elevation (Table 1). 

Catfish Flats and Fox Run Group Use Areas.  These areas consist of a series of group use areas 
that include picnic shelters, restrooms, parking, and related facilities.  At 5,444 feet msl, all of these 
facilities would be inundated and they would be redeveloped at another location.  Portions of the 
trail system would also be redeveloped.  The entrance to the Fox Run Group Use area parking lot 
would be reconstructed due to the new location of the main park road.  About 13.5 acres would be 
excavated below the existing OHWM.  There would be no discharge of dredge or fill material into 
wetlands. 
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Kingfisher, Gravel Ponds, and Platte River Trailhead Areas.  A variety of uses occur at the 
south end of the reservoir, especially around the gravel ponds that are south of the main park road 
that leads to the Campground and Marina Area.  The large gravel pond is used by dog training clubs, 
nonmotorized boaters, fishermen, and others.  There are relatively few developed facilities in this 
area, primarily parking areas and trails.  The Kingfisher area would be entirely inundated at 5,444 
feet msl.  

For the Kingfisher Area, a long section of the main park road would be raised and a new bridge 
constructed across the South Platte River.  The bridge would remain in the same general location 
and would be designed to provide for pedestrian use.  A new parking area would be developed along 
the shoreline at a site west of its current location.  The area would include a portable restroom and 
similar facilities to those that exist at the current site.  Existing trail connections would be 
redeveloped above the high waterline.  The borrow area would be reconfigured to enhance fishing 
opportunities and recreational experience. 

For the Gravel Ponds Area, a new parking lot would be constructed west of the existing site and 
above the 5,444 feet msl elevation.  Roads for emergency access only would be developed on the 
berms to the east and south of the gravel pond, and a new permeable dike would be built to an 
elevation of 5,457 feet msl based on the current bridge elevation above the current high water level.  
The dike would prevent inundation of the gravel pond.  The redevelopment would entail limited 
filling of wetlands above (0.17 acre) and below (0.01 acre) the current high water elevation (Table 1). 

Riverside Marina Area and Roxborough Day Use Area.  This is a major use area that has been 
extensively developed.  The area includes the marina, a fishing pier, extensive paved parking areas, a 
boat ramp, group picnic sites, and an extensive network of walkways and trails.  Nearly all of the 
existing facilities in this area would be affected by an increase in the water level to 5,444 feet msl and 
most of the area would be redeveloped.   

Significant fill would be completed to ensure future use in this area.  The current facilities would be 
on an elevated surface and the fill placement would include construction of new breakwaters similar 
to those that currently exist that would function at water elevation 5,444 feet msl.  The accessible 
fishing pier would be replaced in a similar location.  At the marina, the reservoir floor would be 
excavated down to 5,412 feet msl to enable it to operate at extreme low water levels.  This excavated 
material would be used to raise the breakwater elevations and provide fill for other locations.  The 
marina would operate close to the existing location.  The redevelopment would entail cut and fill 
below the current high water elevation, and would fill wetlands above (0.03 acres) and below (0.36 
acre) the current high water elevation (Table 1). 

The adjacent Roxborough Day Use Area would be entirely inundated at water elevation 5,444 feet 
msl.  It would be relocated to a new location close to its existing one.   

Campground Area.  The Campground Area would be relocated to a higher location relative to the 
planned high water elevation, involving some regrading.  About 0.13 acre of excavation below the 
existing OHWM would occur.  There would be no discharge of dredge or fill material in wetlands. 
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Plum Creek Day Use Area.  The Plum Creek Day Use Area serves as a trailhead and also has a day 
use area with tables, a restroom, and parking.  This area would be entirely inundated at the proposed 
water elevation.   

The area would be relocated to the southern edge of the reservoir.  The recreational facilities would 
be replaced at this location and a new restroom built.  The trailhead would be relocated to this area 
and inundated trail segments replaced.  A new trail bridge would be built to span Plum Creek.  
Relocation of the Plum Creek Trail would involve the filling of an estimated 0.78 acre of wetlands.  
The existing sanitary sewer line at Plum Creek would need to be relocated above 5,444 ft msl.  The 
relocation of this utility would impact 1.1 acres of wetlands.  These impacts are considered 
temporary as they would be addressed through onsite revegetation and restoration that would be 
performed as part of the recreation facility relocation.      

Fill material for the modification of recreation facilities would be derived from five borrow sources 
within the park boundary.  These areas are discussed in Section 2.3.  Impacts to borrow areas above 
5,444 feet msl and to fill areas would be mitigated in-place by restoring the areas to conditions 
similar to those present prior to disturbance.  The two borrow areas below 5,444 feet msl would be 
used as compensatory mitigation areas.  These areas would be converted to wetlands using a limited 
amount of grading. 

2.2.2 Dredge and Fill Activities Associated with Environmental Mitigation 
On-site environmental mitigation will involve the creation, enhancement, and protection of 
wetlands, riparian habitat, Preble’s habitat, and bird habitat as presented in the Compensatory 
Mitigation Plan (CMP) (FR/EIS, Appendix K).  The creation of wetlands and riparian and Preble’s 
habitat will focus on the conversion of uplands to wetter habitats by driving sheet pile to “mound” 
ground water and/or redirected surface water.  The majority of the on-site mitigation will occur in 
uplands and will involve the use of sheet pile, and will not involve the discharge of fill material into 
waters of the U.S.  The redirection of surface water to mitigation areas may require minor discharges 
of fill material into waters of the U.S.  The amount and location of these minor discharges would be 
determined as part of final design, and would typically involve a small diversion structure.  The CMP 
identified areas where habitat conversion would occur on-site to change upland grasslands to 
wetlands (Figure 3, based on Figure 7 of the CMP; see Figures 8-15 of the CMP for additional 
detailed figures of each mitigation area).  This type of conversion is generally accomplished by 
manipulating ground surface elevations, and surface water and groundwater, to provide hydrology 
adequate to support mesic riparian and wetland habitats.  In most cases, the habitat conversion 
activities would require heavy equipment and earthwork, including the installation of sheet pile 
cutoff structures to raise the ground water table closer to the surface, the creation of new secondary 
channels, ditches, or backwaters to bring surface water to mitigation areas, and the modification of 
surface topography to lower the ground surface closer to ground water or to better retain surface 
water.  These activities entail localized in-place excavation and grading and would not impact long-
term water quality or the aquatic ecosystem.  In many locations, the proposed activities would 
provide a beneficial effect on sediment erosion control and riparian habitat preservation. 

Off-site environmental mitigation for impacts to wetlands, Preble’s and bird habitat will focus on 
the protection, restoration, and enhancement of habitat in the Chatfield Reservoir watershed.  These 
mitigation activities will be designed to meet the opportunities for mitigation for each protected 
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property.  It is unlikely that these off-site habitat enhancement and restoration activities would 
involve the discharge of dredge or fill material into waters of the U.S.    

Mitigation for impacts to Preble’s designated critical habitat in the Upper South Platte critical habitat 
unit (CHU) is proposed to occur on Sugar Creek, a tributary to the South Platte River on the Pike 
National Forest.  The mitigation involves reduction of sediment inputs into Sugar Creek and its 
associated wetlands and riparian areas that are Preble’s designated critical habitat, and the creation 
and enhancement of riparian habitat (CH2M Hill 2009a).  Implementation of the proposed 
mitigation would involve the discharge of fill material into and a loss of about 0.8 acre of wetlands, 
but would result in minimizing sediment impacts into about 4.5 miles of Sugar Creek and its 
associated wetlands and riparian habitats, and would result in gains in Preble’s riparian habitat.  The 
activities involving the discharge of fill material into wetlands bordering Sugar Creek include: 

 Stilling basins for culvert rundowns from sediment traps to minimize bank erosion; 

 Construction of low head water control structures to raise alluvial ground water levels to 
provide supportive hydrology to expanded riparian areas; and 

 Replacement of road crossings of Sugar Creek with culverts designed to promote fish and 
small mammal passage. 

2.3 Source, Description and Quantities of Fill Material (Subpart G) 
Fill material for the modification of recreation facilities would be derived from five borrow sources 
within the park boundary (Figure 4).  Based on detailed analysis in the Recreation Facilities 
Modification Plan, approximately 65,000 cubic yards of fill material would be needed to make the 
improvements to the ten recreation areas. 

The five borrow areas have varying topographic conditions including flat ground, drainage channel, 
depression, local knob, and rolling hill.  The ground is covered with native grasses, weeds and some 
trees.  All borrow locations are above the current mean reservoir elevation so there would be no 
impacts to water quality caused by excavation.  Three borrow locations are above the 5,444 feet msl 
elevation and two locations are below this elevation. 

Subsurface conditions at the proposed borrow sites were investigated by drilling 34 exploratory 
borings (CTL Thompson 2009; Appendix 10 in EDAW/AECOM 2010).  The borings were drilled 
to depths of 5 to 10 feet and samples of subsoils were obtained by using California drive and thin-
walled, Shelby tube samplers and bulk samples of different soil types were also collected from auger 
cuttings.  Slotted PVC pipe was installed in selected test holes to allow ground water measurement 
after drilling.  Soil samples obtained during drilling were returned to the laboratory and visually 
examined by a geotechnical engineer.  Laboratory testing was then assigned and included moisture 
content and dry density, swell/consolidation, gradation, Atterberg Limits, Proctor compaction, 
unconfined compression, pH, resistivity and water-soluble sulfate content.  These tests were 
performed on natural and remolded samples.  Results of the laboratory tests are presented in 
Appendix 10 of the Recreation Facilities Modification Plan (EDAW/AECOM 2010).  Analyses of 
soil samples for pollutants were not conducted since there was no history or physical evidence of 
chemical usage or disposal. 
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Key findings of the investigation included: 

 Subsoils found in the borings generally consisted of a thin cover of topsoil over clean to 
clayey sands and sandy clays to the maximum depth explored of 10 feet.  The soils 
encountered in the test holes are suitable for use as structural and non-structural fill material 
provided that vegetation, debris and other deleterious materials are substantially removed. 

 The sand is non-expansive or low swelling and a better fill material for supporting 
foundations, slabs-on-grade and pavements.  The clay may have high plasticity and moderate 
to high swell potential.  The potential swell of the clay fill can be reduced to low if the clay 
fill is moisture conditioned to moisture contents above optimum or mixed with the sand. 

 Ground water was encountered during drilling in one test hole (TH-31) at a depth of 3 feet 
below the existing ground surface (elevation 5,438 feet msl).  When the test holes were 
checked about two weeks after drilling, no ground water was present in any of the test holes.  
Therefore, ground water is not expected to be encountered during excavation. 

3. FACTUAL DETERMINATIONS – EVALUATION OF POTENTIAL IMPACTS OF 
PROPOSED DREDGE AND FILL MATERIALS 

3.1 Potential Impacts on Physical and Chemical Characteristics of the Aquatic 
Ecosystem (Subpart C) 

3.1.1 Physical Substrate 
The substrate of the aquatic ecosystem underlies open waters and constitutes the surface of 
wetlands.  It consists of organic and inorganic solid materials and includes water and other liquids or 
gases that fill the spaces between solid particles.   

Modifications at some of the recreational facilities would involve dredging below the current 
OHWM of 5,432 feet msl (Table 1).  The North Boat Ramp and Riverside Marina would involve 
limited dredging to shape channels for boat ramps and local boat access.  Relocation of the facilities 
of the Catfish Flats Area (picnic shelters, restrooms, parking lot) would involve dredging below 
5,432 feet msl.  These dredging activities would be scheduled to occur during low reservoir periods 
such that there would be minimal impact to the benthic environment during construction.   

3.1.2 Suspended Particulates/Turbidity 
Suspended particulates in the aquatic ecosystem consist of fine-grained mineral particles, usually 
smaller than silt, and organic particles.  Suspended particulates may enter water bodies as a result of 
land runoff, flooding, vegetative and planktonic breakdown, resuspension of bottom sediments, and 
activities including dredging and filling.  Particulates may remain suspended in the water column for 
variable periods of time as a result of such factors as agitation of the water mass, particulate specific 
gravity, particle shape, and physical and chemical properties of particle surfaces. 

Since dredging at the North Boat Ramp, Riverside Marina, and Catfish Flats would be scheduled to 
occur during low reservoir periods, there would be a very limited localized and temporary increase in 
suspended particulates and turbidity during construction.  Dredging of the marina area would use a 
coffer dam and lowered reservoir levels to facilitate dry excavation of the marina area.  Dry 
excavation will minimize suspension of particulates and turbidity during the excavation. 
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Disturbed areas (upland and wetland) between the current OHWM and 5,444 feet msl would be 
subject to erosion as the reservoir fills, resulting in some potential for suspension of finer grain 
materials.  This impact is expected to be short-term and minimal because the fill material is 
composed of clayey sands and sandy clays that are suitable for use as structural and nonstructural fill.  
Best management design and construction practices would be used to minimize erosion during 
construction.   

On-site mitigation will occur in upland areas.  The off-site mitigation of designated critical habitat in 
the Upper South Platte CHU is designed to minimize erosion and sediment into Sugar Creek 
(CH2M Hill 2009a).  Implementation of the mitigation will substantially reduce suspended 
particulation and turbidity in Sugar Creek. 

3.1.3 Water Quality 
The proposed dredge and fill activities would have little effect on water quality due to limited dredge 
and fill footprints of the respective sites relative to the overall area and volume of the reservoir.  As 
previously discussed, the dredge and fill activities associated with the proposed relocation of the 
recreation facilities will cause some temporary suspension of particulates and turbidity.  The fill 
material used for the recreation facilities will come from Chatfield State Park and will be similar to 
the materials that are currently within the reservoir (Section 2.5).  Clean rock would be used for 
construction of the stilling basins and low-head check structure at the Sugar Creek mitigation site.  
The reduction of erosion and sediment to Sugar Creek is expected to improve the water quality of 
Sugar Creek. 

3.1.4 Water Fluctuations and Circulations 
No impacts to water fluctuations and circulation would result from the dredging and filling activities 
associated with the relocation of the recreation facilities due to the limited dredge and fill footprints 
of the respective sites relative to the overall area and volume of the reservoir.  The on-site 
conversion of uplands to wetlands and riparian habitats will be supported by shallow ground water 
levels created by excavation and mounding created by driving sheet piles.  These actions are 
intended to alter the current circulation and elevation of ground water to provide a supportive 
hydrology for the created wetlands and riparian areas.  Similarly, the low-head check structures and 
excavation of upland areas at Sugar Creek will affect the elevation and circulation of surface and 
ground water to provide a supportive hydrology for expanded riparian habitat for Preble’s. 

3.2 Potential Impacts on Biological Characteristics of the Aquatic Ecosystem 
(Subpart D)  

3.2.1 Threatened and Endangered Species 
Federal threatened and endangered species, state-listed threatened or endangered species, and 
species of special concern have been identified in the study area.  Respective habitats have been 
mapped as part of the FR/EIS.  Preble’s, a threatened mouse subspecies, occurs in riparian habitat 
along the South Platte River and Plum Creek above Chatfield Reservoir.  Approximately 2.54 acres 
of Preble’s habitat would be impacted by land disturbance associated with the relocation of the trail 
at the Plum Creek day use area.  This lost habitat would be mitigated as part of the CMP 
(Appendix K).  
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Preble’s critical habitat has been designated on the Plum Creek arm of Chatfield Reservoir in the 
West Plum Creek critical habitat unit (75 Fed. Reg. 78430 (December 15, 2010)).  The CMP includes 
full mitigation for impacts to designated critical habitat in the West Plum Creek CHU. 

A number of species of listed birds were identified, including bald eagles, golden eagle, and 
ferruginous hawks.  Nesting areas for these species are not expected to be in the recreation 
relocation areas and, therefore, would not be impacted by any of the proposed dredge and fill 
activities. 

3.2.2 Fish, Crustaceans, Mollusks, and other Aquatic Organisms in the Food 
Web 

Chatfield Reservoir is suitable to cold-water fish species as well as cool- and warm-water species.  
The reservoir maintains a state designation of Class I for recreation and cold-water aquatic life.  

Their respective habitat would not be impacted by any of the proposed dredge and fill activities due 
to limited dredge footprints of the respective sites relative to the overall area and volume of the 
reservoir.  Dredging at the North Boat Ramp, Riverside Marina and Catfish Flats would be 
scheduled to occur during low reservoir periods ensuring that there would be a very limited localized 
and temporary increase in suspended particulates and turbidity during construction. 

Mitigation associated with on-site and off-site components of the CMP include numerous sediment 
control measures that would provide a long-term beneficial effect on the aquatic ecosystem. 

3.2.3 Other Wildlife 
Landscaped and disturbed areas associated with the recreation areas planned for relocation most 
likely do not provide significant habitat for wildlife although several species may be found in these 
areas on a temporary basis.  However, the recreation trail associated with the Plum Creek day use 
area crosses through the Plum Creek riparian area and relocation of this trail would result in 
approximately 2.54 acres of impact to bird habitats that will be mitigated as part of the CMP. 

3.3 Potential Impacts on Special Aquatic Sites (Subpart E) 
3.3.1 Sanctuaries and Refuges 
Chatfield Reservoir is not a designated sanctuary or refuge under State and Federal laws or local 
ordinances to be managed principally for the preservation and use of fish and wildlife resources.  

3.3.2 Wetlands, Mudflats and Vegetated Shallows 
The discharge of dredge and fill material into wetlands was previously discussed in Section 2.3.  The 
relocation of recreation facilities and implementation of environmental mitigation will not involve 
the discharge of dredge and fill material into mudflats and vegetated shallows.  Adverse impacts to 
wetlands associated with the discharge of dredge and fill material are summarized in Table 2.  Table 
2 does not reflect gains in wetlands associated with these discharges for environmental mitigation 
on-site and at Sugar Creek. 
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Table 2.  Estimated Adverse Impacts to Wetlands Associated with the  
Discharge of Dredge and Fill Material for the Relocation of  

Recreation Facilities and Environmental Mitigation 

Activity 
Temporary Impact 

(acres) 
Permanent Impact 

(acres) 
Recreation facility relocation 0.03 5.57 
On-site environmental mitigation 0.50 0.50 
Off-site Preble’s critical habitat mitigation 5.00 0.82 

 Total 5.53 6.89 
 
These wetland impacts would be mitigated as part of the CMP.   

3.4 Potential Effects on Human Use Characteristics (Subpart F) 
3.4.1 Municipal and Private Water Supplies 
The discharge of dredge and fill material associated with the relocation of recreation facilities and 
environmental mitigation will have no adverse effect on municipal and private water supplies.  
Chatfield Reservoir currently serves as a component of the water supply system for Denver Water.  
The measures previously discussed in Section 3.1 will minimize any potential adverse effects to the 
water supply. 

3.4.2 Recreational and Commercial Fisheries 
Chatfield Reservoir supports a robust sport fish community.  In addition, the reservoir is used as a 
walleye brood fish and wild egg collection source for statewide stocking needs.  There are no 
commercial fisheries in the study area. 

There would be a temporary impact to recreational fishing access during the relocation of the North 
Boat Ramp and the Riverside Marina.  This is discussed in Section 3.4.3.  The minimal discharge of 
fill material would have a minimal temporary effect on water quality and aquatic habitat as discussed 
in Section 3.1. 

3.4.3 Water-related Recreation 
The relocation of recreation facilities will affect recreation at Chatfield Reservoir.  The analysis of 
the Recreation Facilities Modification Plan indicated a decrease in recreational user visitation and 
local economic activity during the estimated three-year period of construction with associated losses 
in revenues.  Chatfield State Park is estimated to lose approximately $300,000 per year as a result of 
visitation reduction during the construction period, $175,000 per year during the post construction 
period and $90,000 per year when park management stabilizes.  Local reduction in economic activity 
is estimated at approximately $3.8 million per year during the construction period, $2.1 million per 
year during the post construction period and $1.1 million per year when park management stabilizes 
(BBC 2010). 

The USACE and Colorado State Parks plan to mitigate visitation loss by developing a construction 
schedule with minimal impact during high season and extensive impact during low season.  This 
includes allowing the swim beach and marina to remain open from May through September during 
the entire construction period.  There would be a temporary and limited impact to water-related 
recreation during the relocation of the various recreational facilities.  The preliminary construction 
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implementation concept and schedule indicated that the optimum construction concept would 
comprise a three year construction season, with maintenance of operations of the North Boat Ramp, 
Swim Beach and Riverside Marina during each high-use season and with closure for relocation 
occurring during one off season.  The remaining lower use facilities would be sequenced for 
relocation during high-use and low-use seasons (CH2M Hill 2009b). 

3.4.4 Aesthetics 
Long-term positive impacts to the aesthetics of the Chatfield Reservoir would be associated with the 
Recreation Facilities Modification Plan.  The relocation and reconstruction of the recreational 
facilities would comprise modern, well-designed facilities and surrounding landscape.  The 
Recreation Facilities Modification Plan includes sufficient funds for above-standard facilities, and 
funds have been included for requisite facility and landscape design services. 

Short-term impacts to the aesthetics of the Chatfield Reservoir would occur during the anticipated 
three-year construction program.  These impacts include exposure of cut; the use and restoration of 
borrow, fill and stockpile areas; the visual and sound impacts associated with earthmoving 
equipment, and the visual and sound impacts associated with facility construction.  Much of the 
earthmoving and construction activities would occur during low-use seasons. 

Construction of the on-site environmental mitigation areas will also alter the existing aesthetics of 
Chatfield State Park.  Short-term during construction, the mitigation areas will appear as disturbed 
areas.  Long-term, the on-site mitigation areas will change the targeted areas from upland grasslands 
to wetlands and riparian habitats. 

Long-term, the aesthetics of the off-site environmental mitigation areas will remain as undeveloped 
lands as properties are protected within a matrix of developing lands.  The long-term management 
of these properties provides the opportunity to improve aesthetics as livestock and weeds are 
controlled. 

During construction, the Sugar Creek mitigation site would have adverse visual and sound effects 
associated with construction.  Long-term, the reduction in erosion and sedimentation of Sugar Creek 
and its associated wetland and riparian habitats would have a long-term positive effect on aesthetics. 

3.5 Secondary Effects on the Aquatic Ecosystem 
Secondary effects are effects on an aquatic ecosystem that are associated with a discharge of dredged 
or fill materials, but do not result from the actual placement of the dredged or fill material.   

The in-kind replacement of recreation facilities would result in similar levels of continued recreation 
at Chatfield State Park and Chatfield Reservoir.  The water-based recreation can have effects on the 
aquatic ecosystem of Chatfield Reservoir through the introduction of oil and gas from gas motor-
powered boats, increased shoreline erosion and turbidity associated with power boats and prop 
wash, and the potential introduction of nonnative aquatic invasive species (e.g., zebra mussels and 
Eurasian milfoil).  The in-kind replacement of recreation facilities will not increase these secondary 
effects, but will continue the potential for these effects to occur. 

The secondary effects of environmental mitigation are primarily beneficial and consistent with the 
purpose of environmental mitigation (i.e., creating wetlands and Preble’s and bird habitat).  The on-
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site creation of wetlands and riparian habitat involve the conversion of xeric upland grasslands to 
these mesic and hydric habitats.  The conversion of the upland grasslands will result in fewer upland 
grasslands, which are common at Chatfield State Park and will provide less habitat for the wildlife 
that use these upland grasslands. 

Similarly, the conversion of upland areas along Sugar Creek to expand the wooded riparian habitats 
for Preble’s will provide less upland habitat for wildlife that use this habitat.  The areas along Sugar 
Creek selected for conversion were historically roadside pullouts and are now dominated by grasses 
and weeds.  Similar upland habitats are common in the area. 

3.6 Cumulative Effects on the Aquatic Ecosystem 
Cumulative impacts are the changes in an aquatic ecosystem that are attributable to the collective 
effect of a number of individual discharges of dredged or fill material.  Although the impact of a 
particular discharge may constitute a minor change in itself, the cumulative effect of numerous such 
piecemeal changes can result in a major impairment of the water resources and interfere with the 
productivity and water quality of existing aquatic ecosystems. 

Cumulative impacts of the proposed dredge and fill activities associated with the Recreation Facility 
Modification Plan are expected to be small.  These proposed activities, in total, would have little 
effect on the aquatic ecosystem due to limited dredge and fill footprints of the respective sites.  The 
reasonably foreseeable future actions involving the discharge of fill in the Chatfield Reservoir 
watershed involve primarily road and bridge crossings (Douglas County et al. 2006).  The discharges 
and impacts to waters of the U.S. including wetlands of these reasonably foreseeable actions are 
minor and when combined with discharge of dredge and fill material for the relocation of recreation 
facilities and environmental mitigation would have minor cumulative effects on the aquatic 
ecosystem of Chatfield Reservoir and its watershed. 

The CMP identified a limited number of areas where habitat conversion would occur on-site to 
change upland grasslands to wetlands.  These activities entail localized in-place excavation and 
grading in uplands and would not impact long-term water quality or the aquatic ecosystem.  In many 
locations, the proposed activities would provide a beneficial effect on sediment erosion control and 
riparian habitat preservation.   

4. FINDINGS OF COMPLIANCE OR NON-COMPLIANCE WITH RESTRICTIONS 
ON DISCHARGE 

4.1 Adaptation of Section 404(b)(1) Guidelines to the Evaluation 
There were no significant deviations from the applicable guidelines made in the preparation of this 
evaluation. 

4.2 Evaluation of Available Practicable Alternatives to the Proposed Discharge 
Site Which Would Have Less Adverse Impact on the Aquatic Ecosystem 

4.2.1 Recreation Facilities Modification Plan 
Alternatives were considered to avoid and minimize the discharge of fill material into waters of the 
U.S. associated with relocation of the recreation facilities.  The purpose of relocating the recreation 
infrastructure at Chatfield State Park is to maintain the recreation experience following the 
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reallocation of storage at Chatfield Reservoir by providing, to the maximum extent feasible, in-kind 
recreation facilities.  The Providers contracted with EDAW to develop a plan for relocation of the 
recreation facilities.  Once a preliminary plan for relocating the recreation facilities was developed, 
the preliminary plan was presented to the Corps to discuss 404 implications for the proposed 
relocation of the recreation facilities and how the discharge of fill material into waters of the U.S. 
could be avoided or minimized.  Each recreation-related facility was reviewed and evaluated to 
determine if it could be located or constructed in a way to avoid or minimize the discharge of fill 
material into wetlands.  Suggestions were made by the Corps, and EDAW revised the plan to 
minimize the discharge of dredge or fill material into wetlands.  Specifically, the following 
components of the Recreation Facilities Modification Plan were revised to minimize the discharge of 
dredge or fill material into wetlands. 

 Gravel Pond Area.  The side slopes of the road north of the Gravel Pond were narrowed to 
3:1 to minimize wetland loss to 0.17 acre.  The road on the east side of the Gravel Pond was 
realigned to completely avoid the discharge of fill material into wetlands. 

 Catfish Flats.  The Catfish Flats recreation area was redesigned to avoid any discharge of 
dredge or fill material into waters of the U.S., including wetlands. 

 Marina Area.  The breakwaters of the marina were revised to reduce their footprint and the 
amount of cut and fill below the OHWM. 

 Plum Creek Area.  The relocation of the Plum Creek Trail went through several iterations 
to minimize the discharge of fill into wetlands. 

 North Boat Ramps.  The extension of the north boat ramps was revised to minimize the 
discharge of fill material below the OHWM. 

A preliminary plan also was explored that would totally avoid all discharge of fill material into waters 
of the U.S. (EDAW 2009).  While this approach is a feasible alternative to avoid the discharge of 
dredge or fill material into waters of the U.S., including wetlands, it would result in a greater area of 
net disturbance and environmental impact, and a significant reduction of the amount of desired in-
kind replacement of existing recreational amenities and experiences relative to the proposed 
recreation facility relocation plan (Table 3).  For example, the inability to do cuts and fills below the 
current OHWM would result in some of the existing recreational facilities needing to be moved in 
their entirety to be functional (i.e., components of the existing facilities could not be salvaged).  For 
these facilities, existing parking lots, sidewalks, trails, roads, and boat ramps would be entirely 
relocated and reconstructed, which would result in a greater area of disturbance as previously 
undeveloped areas are used for the relocated facilities.  As recreational facilities are moved farther 
from the reservoir to avoid cuts and fills below the current OHWM, other existing recreational 
facilities would be affected.  For example, avoiding cuts and fills below the current OHWM for the 
marina would require moving the parking area and entry road farther south near the existing 
campground.  These effects to the existing campground would trigger additional recreational facility 
relocation that would result in additional disturbance. 
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Table 3.  Effects to Recreation Facilities for the No Discharge  
of Fill into Waters of the U.S. Alternative 

Recreation Facility Effects Relative to Proposed Relocation Plan 
North Boat Ramp • None of the existing amenities would be salvaged 

• The existing size of the parking lot would have to be smaller 
• The total area of disturbance would increase since none of the 

existing amenities could be used or salvaged 
• Costs would substantially increase 

Massey Draw No effects. 
Swim Beach and Eagle Cove • The existing causeway across Deer Creek would remain.  At 

high flows and reservoir levels, the causeway would create a 
dam on Deer Creek. 

• The Balloon Launch Area would need to be relocated, which is 
less desirable due to microclimate conditions. 

• The existing parking lot, beach, and associated facilities would 
be moved to the west about 900 feet and would reduce the 
parking area and beach. 

Jamison • Reduced parking area. 
Catfish Flats and Fox Run No effects. 
Gravel Pond Area • A much longer bridge would need to be constructed, resulting in 

increased costs. 
Platte River Trailhead No effects. 
Marina Area • The parking lot and restrooms would need to be moved 

substantially farther to the south and would encroach on the 
existing campground. 

• The marina would remain in its current location, but the parking 
would be three times farther from the marina. 

• The access road to the marina would need to be moved farther 
to the south and would impact the existing campground south of 
the marina. 

• In order to avoid the discharge of fill material into the reservoir, 
the breakwaters would need to be a vertical structure.  A wall 
would be less aesthetically pleasing. 

• The total area of disturbance above the OHWM would be 
greater. 

• The beach would be smaller. 
Plum Creek • No effects. 

 
Providing recreation facilities that would maintain the existing recreational experience is an 
important goal for Colorado State Parks.  To help provide the functional equivalency of the 
relocated recreation facilities, the State of Colorado and the Providers requested from the Corps a 
waiver of the Corps Land Use Development Policy (LUDP) given the unique and challenging 
conditions associated with Chatfield Reservoir in preserving “in-kind” recreation facilities and 
experiences.  In January 2009, the Corps granted a waiver for the placement of closed floodable wet 
floodproofed relocated recreation structures in the upper range of the reallocated Zone 1 of 
Chatfield Reservoir (elevation 5,447.0 feet msl to 5,453.7 feet msl).  This waiver was an important 
step in providing recreation facilities close enough to the reallocated reservoir elevations to provide 
in-kind recreational experiences. 

Development of the proposed Recreation Facilities Modification Plan required consideration of the 
following constraints: 
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 The replaced recreation infrastructure needs to maintain the current recreational experience 
following reallocation (i.e., in-kind replacement); 

 The plan needs to take advantage of the Corps LUDP waiver that will allow in-kind 
replacement of facilities closer to the new OHWM; and 

 The existing recreational uses at the gravel pond need to be maintained by providing 
continued access and keeping the pond from being inundated by higher reservoir levels. 

These constraints made it challenging to avoid all discharge of fill into waters of the U.S.  However, 
the proposed relocation of recreation facilities were reviewed and evaluated to minimize the 
discharge of fill material into waters of the U.S., particularly wetlands.  The discharge avoidance 
alternative was rejected because it in effect negates the benefits of the LUDP waiver and does not 
provide recreation facilities that maintain the existing level of recreational experience.  The following 
are examples of how the discharge of fill material into waters of the U.S. were minimized: 

 North Boat Ramp.  Early conceptual alternatives for this area were replaced with a more 
extensive plan involving reconstruction of the parking lot, entry road, and boat ramps in 
order to minimize excavation below 5,432 feet msl and to avoid impacts to wetlands. 

 Swim Beach.  Alternative configurations of the beach and causeway were analyzed to 
ultimately develop an approach that minimizes the amount of wetlands filled. 

 Gravel Pond Area.  The plan includes the rebuilding of the dike with a new park road on 
top, in the same location as the old road in order to minimize impacts to the surrounding 
area as well as the preserve pond.  The side slopes of the road/dike were steepened to 3:1 
and the road was realigned to further reduce the filling of wetlands. 

 Marina Area.  Substantial modifications of this area were designed, including relocation of 
the entry road, parking lot and facilities, and the reconfiguration of the breakwater. 

The proposed Recreation Facilities Modification Plan (EDAW/AECOM 2010) avoids and 
minimizes the discharge of fill material into waters of the U.S. to the maximum extent practicable 
while still meeting the objective of providing recreation facilities that maintain the existing 
recreational experience. 

4.2.2 Environmental Mitigation 
The Project also will require environmental mitigation that will involve the creation, enhancement, 
and protection of wetlands, riparian habitat, Preble’s habitat, and bird habitat.  Implementation of 
the proposed environmental compensatory mitigation was designed to avoid the discharge of fill 
material into waters of the U.S.  For example, wetlands are proposed to be created at Chatfield State 
Park by “mounding” ground water by driving sheet pile in selected nonwetland areas to bring 
ground water to near the surface to support wetlands and Preble’s habitat.   

The entire upper South Platte Critical Habitat Unit was reviewed to determine which areas of 
Preble’s designated critical habitat had opportunities for habitat restoration or enhancement (CMP, 
Appendix K).  Eight drainages within the upper South Platte Critical Habitat Unit were reviewed.  
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With the exception of Sugar Creek, the drainages had limited opportunities for Preble’s habitat 
restoration, enhancement, or creation.  Restoration and enhancement along the 4.5-mile reach of 
designated critical habitat of Sugar Creek proved to be the only practicable alternative for providing 
the needed mitigation for impacts to Preble’s designated critical habitat at Chatfield Reservoir.  
Structures (e.g., stilling basins and low-head water control structures) were sized to the minimum 
necessary to fulfill the purpose, and have minimal effects on wetlands and riparian habitats along 
Sugar Creek.  Areas selected for excavation to create wetland and riparian habitat were historically 
pullouts for vehicles along the road.  These areas are disturbed uplands and their conversion to 
riparian and wetland habitats will avoid the discharge of fill into wetlands. 

The proposed environmental mitigation could be implemented without the discharge of dredged or 
fill material into waters of the U.S.  At the Sugar Creek mitigation site, culvert rundowns could be 
shortened and stilling basins could be located outside of wetlands.  Additionally, the low head water 
control structures could be eliminated with increased excavation of the riparian enhancement areas 
to lower these sites closer to the alluvial ground water table.  For on-site wetland and riparian 
enhancement and creation, the discharge of dredge and fill material into waters of the U.S. could be 
avoided by increasing the depth of excavation to lower the mitigation sites closer to the ground 
water table and pumping water from wells to provide a supportive hydrology to the mitigation sites.  
While these approaches are a feasible alternative to avoid the discharge of dredge or fill material into 
waters of the U.S., including wetlands, it would result in a greater area of net disturbance and 
environmental impact; and would complicate the construction, maintenance, and reliability of the 
mitigation. 

The CMP avoids and minimizes the discharge of fill material into waters of the U.S. to the 
maximum extent practicable while still meeting the objective of fully mitigating the impacts to 
wetlands, riparian habitat, Preble’s habitat, and bird habitat impacted by the Project. 

4.3 Compliance with Applicable State Water Quality Standards 
Dredge and fill activities associated with the Recommended Plan would not violate any applicable 
State water quality standards. 

4.4 Compliance with Applicable Toxic Effluent Standard or Prohibition Under 
Section 307 of the Clean Water Act 

Dredge and fill activities associated with the Recommended Plan would not violate any Toxic 
Effluent Standard or Prohibition Under Section 307 of the Clean Water Act. 

4.5 Evaluation of Extent of Degradation of the Waters of the United States 
Dredge and fill activities associated with the Recommended Plan would not degrade waters of the 
U.S. 

4.6 Appropriate and Practicable Steps Taken to Minimize Potential Adverse 
Impacts of the Discharge on the Aquatic System 

In preparing the plan for the relocation of the recreation facilities, a number of practicable steps 
were taken to minimize potential adverse impacts of the discharge on the Chatfield Reservoir aquatic 
system: 
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 Dredge and fill activities associated with the recreational facility relocation were carefully 
analyzed and optimized in order to provide the minimum amount of dredge and fill activity 
and material, and the minimum amount of wetland impact. 

 Dredging activities would be scheduled to occur during low reservoir periods such that there 
would be minimal impact to the benthos of these areas during construction. 

 Fill areas above the current OHWM would be subject to erosion as the reservoir fills, 
resulting in some potential for suspension of finer grain materials.  This impact would be 
minimal because best management design and construction practices would be used to 
minimize erosion during construction.  

5. SUMMARY FINDINGS 
The Corps was authorized to implement a reallocation of existing storage space at Chatfield 
Reservoir to joint flood control-conservation purposes, including storage for municipal and 
industrial water supply and other named uses if the reallocation was determined to be feasible and 
economically justified.  The Corps initiated a FR/EIS to conduct the analysis required to determine 
the feasibility and economics of the proposed reallocation as required by the P&Gs (U.S. Water 
Resource Council 1983).  The Chatfield Reservoir reallocation alternative with 20,600 acre-feet of 
reallocated storage (Alternative 3) was selected as the Recommended Plan.  This alternative is the 
locally preferred plan as well as the federal National Economic Development (NED) plan.  The 
Recommended Plan will result in higher water levels at Chatfield Reservoir that will inundate 
recreation facilities and environmental resources that have developed around the resources since its 
construction was completed in 1976.  Plans to mitigate these impacts have been proposed as part of 
the FR/EIS process.  The primary mitigation plans include a Compensatory Environmental 
Mitigation Plan and a Recreational Facilities Modification Plan.  Implementation of these proposed 
plans will involve the discharge of dredge and fill material into waters of the U.S. 

The CMP identified and addressed the unavoidable environmental impacts associated with the 
reallocation of storage under the Recommended Alternative.  The CMP identified areas where 
habitat conversion would occur to change upland grasslands to wetlands.   This type of conversion 
is generally accomplished by manipulating ground surface elevations, and surface water and ground 
water, to provide hydrology adequate to support mesic riparian and wetland habitat.  In most cases, 
the habitat conversion activities would require heavy equipment and earthwork, including the 
installation of sheet pile cutoff structures to raise the ground water table closer to the surface, the 
creation of new secondary channels, ditches, or backwaters to bring surface water to mitigation 
areas, and the modification of surface topography to lower the ground surface closer to ground 
water or to better retain surface water.  

Modifications to the recreation facilities comprise the vast majority of actions involving dredge and 
fill activities.  The Recreation Facilities Modification Plan identified ten areas where fill material 
would be obtained for site preparation, such as slope adjustment and general grading.  The Plan 
meticulously considered cut and fill requirements that allowed for minimal impact to the reservoir 
under the proposed operational high water elevation of 5,444 feet above msl. 
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Modifications to some of the recreational facilities would involve dredging below the current 
OHWM of 5,432 feet msl.  The North Boat Ramp and Riverside Marina would involve limited 
dredging to shape channels for boat ramps and local boat access.  This dredging would be scheduled 
to occur during low reservoir periods such that there would be no impact to benthos, turbidity, and 
general water quality during construction.  

Use of the proposed fill sites would have a limited affect on federally listed threatened or 
endangered species or their critical habitats, as well as other wildlife and aquatic life in and around 
the reservoir.  Approximately 2.54 acres of Preble’s habitat and 2.54 acres of bird habitat would be 
impacted by land disturbance associated with relocation of the Plum Creek Day Use Area.  The 
proposed dredge and fill activities would temporarily impact about 5.53 acres and permanently 
impact about 6.89 acres of wetlands.  These impacts would be fully mitigated as part of the CMP.   

Cumulative impacts of the proposed dredge and fill activities on the aquatic ecosystem are expected 
to be small.  These proposed activities associated with the Recreation Facility Modification Plan, in 
total, would have little effect on the aquatic ecosystem due to limited dredge and fill footprints of 
the respective sites.  Off-site mitigation includes conversion of upland grassland to scrub-shrub 
wetland primarily on private lands upstream of the Chatfield State Park in the Plum Creek and West 
Plum Creek watersheds.  As with the on-site mitigation activities, there would be no impacts to long-
term water quality or the aquatic ecosystem, and the benefit of improved sediment erosion control. 

Dredge and fill activities associated with the Recommended Plan would not violate any applicable 
state water quality standards or any Toxic Effluent Standard or Prohibition Under Section 307 of the 
Clean Water Act, and it would not degrade waters of the U.S. 

Development of the proposed Recreation Facilities Modification Plan and CMP evaluated 
alternatives to the proposed discharge.  The proposed Recreation Facilities Modification Plan and 
CMP will have less adverse impact on the aquatic ecosystem and avoid and minimize the discharge 
of fill material into waters of the U.S. to the maximum extent practicable while still meeting the 
objectives of providing recreation facilities that maintain the existing recreational experience and 
fully mitigate the impacts to wetlands, riparian habitat, Preble’s habitat, and bird habitat. 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
Colorado Field Office

P.O. Box 25486, DFC (MS 65412)
Denver, Colorado 80225-0486

IN REPLY REFER TO:
ES/CO: COE/Omaha/Chatfield
MS 65412 LK

Candace M. Gorton
U.S. Army Corps of Engineers, Omaha District
CENWO-PM-AE
106 South 15th Street
Omaha, Nebraska 68102-1618

Dear Ms. Gorton:

This Planning Aid Letter (PAL) is submitted by the U.S. Fish and Wildlife Service (Service)
to the U.S. Army Corps of Engineers (Corps) for its use in a Feasibility Study of the
proposed Chatfield Storage Reallocation Project. The report identifies significant and
sensitive fish and wildlife resources, and suggests measures for mitigation of project-related
impacts. Accordingly, this letter fulfills the fiscal year 2005 Scope of Work between the
Service and the Corps. The Service has prepared this letter under authority of the Fish and
Wildlife Coordination Act (FWCA) (48 Stat. 401; 16 U.S.C. 661 et seq.), as amended, but
does not fulfill the reporting requirements of the Service under Section 2(b) of the FWCA.

In addition, this document does not constitute interagency consultation within the meaning of
section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531, et
seq.). Informal section 7 consultation with the Corps began on April 20, 2000, when Foster
Wheeler Environmental Corporation, on behalf of the Corps, requested from the Service a
list of federally-listed threatened and endangered species that may be present in the vicinity
of the proposed project.

STUDY AREA

Chatfield Reservoir and the surrounding Chatfield State Park are located in Littleton,
Colorado, within Jefferson, Douglas, and Arapahoe counties. The reservoir is located on the
main stem of the South Platte River. Plum Creek and Deer Creek also flow into the
reservoir. The authorized uses of Chatfield Reservoir are flood control, recreation, water
supply storage, and fish and wildlife enhancement. The reservoir is administered by Corps,
but the Colorado Department of Natural Resources, Division of Parks and Outdoor
Recreation, has a park and recreation lease from the Corps for 5,381 land and water acres,
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including the area covered by Chatfield Reservoir. Under the Corps’ current operating plan,
others hold the water rights up to the multipurpose pool level at 5,432 feet (above mean sea
level). Once the pool rises above 5,432 feet, the Corps is responsible for the management of
water in the flood control pool. The study area for the Chatfield Storage Reallocation Project
includes Chatfield Reservoir, the surrounding state park, and, due to potential changes in
downstream flows, the South Platte River corridor downstream from the reservoir to the
Adams County/Weld County line. To a large extent this downstream river corridor is
impacted by urbanization, especially through the City and County of Denver (Denver) reach,
and by regulation of flows at Chatfield Reservoir and other upstream reservoirs. Flooding,
flow regimes, and sediment loads have been greatly altered from their natural state.

Beyond the boundaries of the study area, water storage and potential flow manipulation have
potential to cause impacts to the South Platte River and Platte River beyond the Adams
County/Weld County line and upstream in the South Platte River and Plum Creek basins.

FISH AND WILDLIFE RESOURCES

Fish and wildlife resources in the project area include federally-listed threatened and
endangered species, State-listed species, other species of concern, migratory birds, aquatic
resources including fish, and the wetland and riparian habitats important for support of
wildlife. The following summary of fish and wildlife resources makes significant use of
information from Foster Wheeler Environmental Corporation’s 2000 study, “Chatfield
Storage Reallocation Feasibility Study, Draft Existing Conditions Report for Biological
Resources” (Foster Wheeler 2000) and Tetra Tech’s January 2006 draft of the “Chatfield
Reservoir Storage Reallocation FR/EIS, Section 3, Affected Environment” (Tetra Tech 2006)

Federally-listed Threatened and Endangered Species

Preble’s meadow jumping mouse

The federally-threatened Preble’s meadow jumping mouse, Zapus hudsonius preblei
(Preble’s) a subspecies of the meadow jumping mouse, is a small rodent with an extremely
long tail, large hind feet, and long hind legs. Preble’s range is limited to eastern Colorado
and southeastern Wyoming where it occupies riparian habitat that typically includes a dense
combination of grasses, forbs, and shrubs. A taller shrub and tree canopy may also be
present. Riparian shrub cover, tree cover, and the amount of open water nearby are good
predictors of Preble’s density. Preble’s is a true hibernator, usually entering hibernation
under ground in September or October and emerging the following May, after a potential
hibernation period of seven or eight months.

Limited trapping efforts in 1998 captured Preble’s in the project area. Along the South Platte
River upstream of Chatfield Reservoir, 4 Preble’s were captured in 1,115 trap nights (a trap
night equals one trap set for one night). Along Plum Creek upstream of Chatfield Reservoir,
9 mice were captured in 887 trap nights. No Preble’s were captured on Deer Creek (574
trap nights) or the South Platte River below the dam (402 trap nights) (Burns and McDonnell,
Inc. 1998). A follow-up trapping survey along Deer Creek in 2001 found no Preble’s. The
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Preble’s has been documented at multiple sites upstream of the project area in the South
Platte River and Plum Creek drainages. While no comprehensive studies of number or
distribution of Preble’s in these drainages have been attempted, it is assumed that Preble’s
range widely over appropriate habitats in the project area upstream from Chatfield Reservoir.
Based on a number of past trapping efforts, it appears unlikely that Preble’s are currently
present along the Platte River downstream from the dam at Chatfield Reservoir to the Adams
County-Weld County line. The Service has formally designated a “block clearance” zone
around Denver, including the South Platte River corridor from West Bowles Avenue
(Littleton) to the Weld County line. A block clearance zone is one in which the Service has
determined that the species in question is no longer likely to exist.

The Service designated critical habitat for Preble’s on June 23, 2003 (68 FR 37275). Critical
habitat Unit SP13 encompasses approximately 3,265 acres on 43.8 miles of streams within
the South Platte River watershed. It includes four subunits. The Chatfield subunit includes
a section of the South Platte River upstream of Chatfield Reservoir within Chatfield State
Park, specifically from Chatfield Reservoir upstream south and west, to the boundary of
Corps property, excluding 22 acres owned by Denver. Critical habitat extends 460 feet
outward from normal high water on both sides of the river. There are sites within this area
where habitat is not supportive of Preble’s (lakes, roads, etc.) where critical habitat
designation could be excluded. However, habitat for Preble’s may extend beyond designated
critical habitat boundaries. Tetra Tech (2006) estimated 552 acres of Preble’s habitat at
Chatfield State Park, including 295 acres of designated critical habitat.

The Denver Museum of Nature and Science conducted a study regarding the genetic makeup
of Preble’s and its relationship to other subspecies of jumping mice. The findings of this
study supported petitions that the Service received to delist Preble’s, which maintained that
Preble’s was listed in error Preble’s is not a valid subspecies. On February 2, 2004, the
Service proposed to delist Preble’s on that basis. A final decision has been delayed on the
basis of conflicting results from a more recent study by the U.S. Geological Survey
supporting subspecies designation for Preble’s. Until such time as a final decision to delist
Preble’s takes place, it remains fully protected under the ESA. If the Service delists Preble’s
it would likely remain listed by the State. Regardless of listing status it represents a rare
species whose presence is a good indicator of quality riparian habitat.

Federally-listed Platte River Program Species Downstream of the Project Area

Habitat loss and degradation of the Platte River ecosystem in Nebraska have contributed to
concerns for the continued existence of the federally-listed whooping crane, Grus americana,
piping plover, Charadrius melodus, interior least tern Sterna antillarum, and pallid sturgeon
Scaphirhynchus albus.

Maps of the Fort Kearney to Grand Island, Nebraska area produced in 1847 indicate
extensive areas of wetlands, “sloughs,” and “bayous” in the Platte River valley. However, in
the past century, both springtime discharges and wet meadow acreage have decreased
substantially. As a consequence of a reduction in base flow and magnitude of spring
discharges during the past 80 years, woody vegetation has increased dramatically along the
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Platte River. Presently, much of the former river channel is dominated by woodlands and
surrounded by croplands.

The severity and extent of habitat degradation and destruction existing within the Platte River
valley ecosystem has resulted principally from development of Platte River basin water
resources. Thus, while the Platte River in Nebraska is beyond the designated project area,
any depletions resulting from the Chatfield Reservoir reallocation may affect these species
and their habitat.

Bald Eagle in the Project Area

The federally-threatened bald eagle (Haliaeetus leucocephalus) winters in Colorado in
significant numbers and is an increasingly common breeder in the State. The Colorado
Division of Wildlife (CDOW) has conducted aerial midwinter counts of bald eagles since
1981. From the low count of 418 eagles in 1981, the number of wintering eagles increased
steadily through the 1980’s to the early 1990’s. Since 1992, the number of wintering eagles
has varied substantially but has not shown any apparent trend, averaging 887 eagles, ranging
from a high count of 1235 in 1994 to a low count of 595 in 2001. Winter habitat includes
roost trees along rivers and other large open bodies of ice-free waters that allow access to fish
and forested night roosts in sheltered areas. The bald eagle is a regular winter visitor to
Chatfield Reservoir and is often seen perched on trees along the shoreline or standing on the
ice. Principal eagle food resources available in the project area include fish, waterfowl, and
prairie dogs.

The Colorado breeding bald eagle population has increased substantially over the last 30
years, and the increase appears to be continuing. In 1974 there was one known nesting pair
within the State. There are currently 87 described bald eagle nest sites in Colorado, 79 of
which are considered active. Roughly 75% of known active sites are occupied in any given
year so around 60 sites are currently occupied in Colorado. Roughly one-third of the
breeding sites are found east of the Continental Divide within the South Platte River
watershed. Typical nesting sites include trees on reservoir edges, cottonwoods along rivers,
and conifers near lakes or streams.

A bald eagle nest was present in 2004 at South Platte Park, north of Chatfield Sate Park.
Successful breeding did not occur. In 2005 great-horned owls occupied the nest. In 2005,
bald eagles built a nest along the Highline Canal just south of Chatfield State Park. The
nesting attempt was abandoned. It is highly likely that bald eagles will continue to attempt
nesting in the vicinity of Chatfield Reservoir, though specific sites are difficult to predict.

In 1999 the Service proposed a rule to remove the bald eagle from the list of threatened and
endangered species (64 FR 47755). Should the Bald Eagle be removed from the list it will
remain protected under the provisions of the Bald and Golden Eagle Protection Act (16
U.S.C. 668) and the Migratory Bird Treaty Act (16 U.S.C. 703-712).
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Other Federally-listed Threatened and Endangered Species

Other federally-listed threatened or endangered species are unlikely to regularly reside within
the project area. However, highly migratory species such as the piping plover and interior
least tern can occur at Chatfield Reservoir in migration.

Chatfield is within the potential range of two listed plants. The federally-threatened Ute-
ladies’ tresses orchid (Spiranthes diluvialis) occurs in portions of the South Platte River
drainage. This orchid is found in seasonally moist soils and wet meadows near springs, lakes,
or perennial streams and their associated floodplains below 6,500 feet. Typical sites include
old stream channels, abandoned meanders, alluvial terraces, sub-irrigated meadows, and
other sites where soils are saturated to within 18 inches of the surface, at least temporarily,
during the spring and summer growing season. The federally-threatened Colorado butterfly
plant (Gaura neomexicana coloradensis) is endemic to southeastern Wyoming, western
Nebraska, and northeastern Colorado, including Boulder, Douglas, Larimer, and Weld
counties in Colorado. This short-lived, perennial herb grows in moist soils in meadows of
floodplain areas. Surveys for the Ute-ladies tresses orchid within appropriate habitats in the
project area were conducted in 1998, 2004, and 2005. Surveys for Colorado butterfly plant
within appropriate habitats were conducted in 2004 and 2005. Presence of neither species
has been confirmed (Burns and McDonnell 1998, Tetra Tech 2006). The Service issued a
positive 90-Day finding on a petition to delist the Ute Ladies'-Tresses Orchid and initiated a
5-year review of species status in 2004 (69 FR 60605). A 12-month finding on the petition is
anticipated shortly.

The greenback cutthroat trout (Oncorhynchus clarki stomias) is both a federally- and state-
listed threatened species. This species inhabits clear, cold streams and lakes. It requires
clean gravel substrates for its spring spawning. Historically, the range of the greenback
cutthroat trout likely included large portions of the South Platte River within the project area.
The current distribution is limited to streams and lakes in the headwaters of the drainage.
The greenback cutthroat trout does not occur within the project area.

Among other federally-listed species, the endangered Black-footed ferret (Mustela nigripes)
is currently not known to exist in eastern Colorado. The threatened Canada lynx (Lynx
Canadensis) is largely limited to high-elevation boreal forest. The threatened Mexican
spotted owl (Strix occidentalis lucid) and Pawnee mountain skipper (Hesperia leonardus
Montana) are known within the South Platte basin only from higher-elevation mountainous
sites.

Colorado Species of Conservation Concern

Tetra Tech (2006) summarized the following species of concern identified on the Colorado
Listing of Endangered, Threatened and Wildlife Species of Special Concern and those
tracked by the Colorado Natural Heritage Program (CNHP), that are potentially present in the
project area.
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The black-tailed prairie dog, (Cynomys ludovicianus), is a Colorado species of special
concern. A small prairie dog town is reported present within the project area, southeast of
the model airplane flying field at Chatfield State Park.

Among birds, the ferruginous hawk, Buteo regalis, a Colorado species of special concern,
occupies grasslands and shrub communities where it nests in isolated trees, on rock outcrops
and structures such as windmills and power poles, or on the ground. Ferruginous hawks tend
to be most numerous where black-tailed prairie dog towns are plentiful. This hawk
occasionally occurs in the project area in migration and as a winter resident. The white
pelican, Pelecanus erythrorhynchos, a Colorado species of special concern, is a common
migrant and summer resident in eastern Colorado. Through the warm months of the year,
Chatfield Reservoir supports a population of non-breeding pelicans. Other migratory birds of
State concern potentially present in the project area, but which more rarely occur, include the
State-threatened burrowing owl (Athene cunicularia), and species of special concern
including sandhill crane (Grus canadensis), peregrine falcon (Falco peregrinus), snowy
plover (Charadirus alexandrinus), and mountain plover (Charadrius montanus).

The northern leopard frog, Rana pipiens, is a Colorado species of special concern that can be
found in wet areas including marshes, streams, and the shorelines of lakes. The distribution
of the northern leopard frog includes portions of Jefferson, Douglas, and Arapahoe counties,
and it is known to exist in the project area.

Distribution of the Iowa darter Etheostoma exile, a Colorado species of special concern in
Colorado, is limited to a few streams, including Plum Creek and the South Platte River.
Characteristic habitat includes cool, clear water over a sand or organic matter substrate. This
species is known within the project area in the South Platte River downstream from Chatfield
Reservoir. The northern redbelly dace, Phoxinus eos, a State endangered species, and the
common shiner, Notropis cornutus, a State threatened species, were both historically more
widespread in the South Platte River drainage but current distribution appears limited to the
upper reaches of Plum Creek. The characteristic habitat of the dace is slow-flowing streams
with abundant vegetation. The shiner is found in small, less-turbid streams along the
foothills. The stream areas from which these species are currently known are well upstream
from Chatfield Reservoir and these species are not expected to occur within the project area.

The Moss’ elfin butterfly Callophrys mossii schryveri, a species tracked by CNHP, occupies
the foothills and lower montane canyons between 6,000 and 8,000 feet from Larimer County
south to Pueblo County. The CNHP database identifies the Moss’ elfin as being found along
the South Platte River just south of Chatfield Reservoir. The species is highly dependent on
its host plant, stonecrop (Sedum lanceolatum). Marginal habitat for this plant species occurs
within the project area, so the butterfly may be present.

Species known to exist in the project area or that seem likely to be present include two plants
tracked by CNHP, American currant (Ribes americanum) and forktip three-awn (Aristida
basiramea). While not confirmed present within the project area, the American currant
potentially occurs at Chatfield State Park since suitable habitat exists and a known population
is located nearby. CNHP indicates that forktip three-awn has been identified in Jefferson
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County in the vicinity of Chatfield Reservoir and the South Platte River; therefore, it too has
potential to occur within the project area.

Migratory Birds

The project area supports a host of resident and migratory bird species including waterfowl,
shorebirds, wading birds, raptors, and neotropical songbirds. For Chatfield State Park, data
on bird presence includes Christmas Bird Counts, field trip reports, waterfowl censuses, and
breeding bird point counts. Well over 200 species regularly occur within the project area.
Chatfield State Park and South Platte Park (a 650-acre municipal park just downstream of
Chatfield Reservoir), have been designated Important Bird Areas by the National Audubon
Society. The program recognizes sites of unique importance to one or more species of birds.

Chatfield Reservoir attracts a range of water birds throughout the year, with maximum use in
spring and fall migration. A colonial bird rookery at Chatfield Reservoir that supported
nesting great blue herons (Ardea herodias) and double-crested cormorants (Phalarocorax
auritus) has been abandoned for the last two years.

Wetlands and riparian forests at Chatfield State Park associated with the South Platte River
and Plum Creek floodplains provide ideal breeding habitat for many bird species including
neotropical migrants such as western wood peewee (Contopus sordidulus), warbling vireo
(Vireo gilvus), house wren (Troglodytes aedon), yellow-breasted chat (Icteria virens), and
yellow warbler (Dendroica petechia). These areas also support breeding of species
relatively uncommon in the State including the American redstart (Setophaga ruticilla) and
least flycatcher (Empidonax minimus).

In addition to federally-listed as threatened or endangered bird species discussed above, the
Service has identified bird species of conservation concern and in greatest need of
conservation action, by region. Among those listed in Service Region 6, the Mountain-
Prairie Region, that have been confirmed to occur within the project area (Tetra Tech 2006)
are:

Northern harrier Circus cyaneus
Swainson’s hawk Buteo swainsoni
Ferruginous hawk Buteo regalis
Golden eagle Aquila chrysaetos
Peregrine falcon Falco peregrinus
Prairie falcon Falco mexicanus
Solitary sandpiper Tringa solitaria
Upland sandpiper Bartramia longicauda
Long-billed curlew Numenius americanus
Marbled godwit Limosa fedoa
Wilson’s phalarope Phalaropus tricolor
Short-eared owl Asio flammeus
Lewis’ woodpecker Melanerpes lewis
Red-headed woodpecker Melanerpes erythrocephalus
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Loggerhead shrike Lanius ludovicianus
Virginia’s warbler Vermivora virginiae
Cassin’s sparrow Aimophila cassinii
Brewer’s sparrow Spizella breweri
Grasshopper sparrow Ammodramus savannarum

All of the species above are migratory and could seasonally be found in the project area.
However, only Swainson’s hawk is likely to breed regularly in the project area.

Downstream of the Chatfield Dam, with the exception of South Platte Park, the riparian
corridor is largely impinged upon by development through Denver. While land bird diversity
is reduced, the river and nearby aggregate pits provide wintering habitat for a variety of
migratory waterfowl. In winter a variety of geese and ducks use the South Platte, where
water stays open when nearby lakes are frozen. Johnson et al. (1993) found highest numbers
of northern shoveler (Anas clypeata), gadwall (Anas strepera), and mallard (Anas
platychychos) using the South Platte River, and that dabbling ducks and diving ducks
preferred different river habitats. Beyond Denver, to the Adams County/Weld County line,
the flood plain is less urbanized and provides habitat for a wider range of bird species.

Mammals, Reptiles, and Amphibians

Common mammals at Chatfield State Park include mule deer (Odocoileus hemionus) and
white-tailed deer (Odocoileus virginianus). Elk (Cervus elaphus) also occur in the park, as
well as occasional black bear (Ursus americanus) and mountain lions (Felis concolor).
Coyotes (Canis latrans), raccoons (Procyon lotor), and various small mammals are also
present. Reptiles and amphibians include painted turtle (Chrysemys picta), bullsnake
(Pituophis canenifer), and bullfrog (Rana catesbeiana). Tetra Tech (2006) listed a total of
49 mammals,12 reptiles and 6 amphibians as occurring in the project area.

Aquatic Resources, Fish/Fisheries

Aquatic resources in the project area include: Chatfield Reservoir; the South Platte River,
both upstream and downstream of the reservoir; the major tributaries, Plum Creek and Deer
Creek in Chatfield State Park; and ponds occurring upstream of the reservoir and west of the
South Platte River.

Chatfield Reservoir, located between the cold-water region of the Rocky Mountains and the
warm-water region of the Great Plains, currently covers about 1,479 acres of open water.
The reservoir has a maximum depth of 45 to 50 feet and on average is 24 feet deep. The
range in reservoir water levels between years has been substantial in the past; for example, 22
feet of variation between high and low water levels occurred from 1981 to 1983. A
maximum 9-foot annual range in water levels is the current management goal. During the 20
years from 1976 to 1996, this goal was met approximately 80 percent of the time. Monthly,
the average range in water levels is less than 3 feet.
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Chatfield Reservoir is suitable to cold-water species as well as cool- and warm-water species.
The reservoir has a state designation of Class I for recreation and coldwater aquatic life. The
Class I coldwater aquatic life designation defines acceptable water quality conditions, flow
conditions, and bed material for coldwater aquatic species. Waters with this designation are
capable of sustaining a wide variety of coldwater biota, including sensitive species, and have
a goal of no substantial impairment of the abundance and diversity of species. While the
reservoir has been generally considered to have good water quality, it is slightly eutrophic
because of elevated phosphorus levels.

A short segment of the South Platte River just below the reservoir, in Littleton, is also a cold-
water habitat. The South Platte River stretching from below Littleton to the Weld County
line is considered a warm-water stream. This reach has been significantly altered through the
Denver metropolitan area by control of flows, channelization, and reduction in channel and
floodplain width. Gravel mining operations and flood-control measures, have resulted in a
lack of stream sinuosity. Streamside vegetation though the metropolitan area consists of
mostly non-native plants. Except during periods of high rainfall or snowmelt, low flows
occur for most the year in the 18-mile river reach of the lower South Platte River that
stretches from Chatfield Reservoir to Cherry Creek. These low flows are partially the result
of water diversions upstream. During times when no water is released from the Chatfield
Reservoir or when upstream diversions remove all water, portions of this reach can be dry or
be only minimally maintained from groundwater inputs or dam leakage. Downstream of the
confluence with Cherry Creek flows are generally more persistent.

Plum Creek and Deer Creek both have variable flows. Plum Creek in the project area is
braided, with few pools offering quality fish habitat. It is often dry in the summer and fall
seasons. Deer Creek is a small creek that is mostly dry in the summer season.

The South Platte River upstream of the reservoir is a cold-water stream that has retained
good riparian habitats and other characteristics suitable for trout species. The dam at Strontia
Springs Reservoir, 6 miles upstream of the Chatfield Reservoir, partially controls flows in
this reach. Releases at the Stronia Springs dam maintain both minimum winter and summer
flows.

Fish Communities/Fisheries

Approximately 38 species of fish are present or were formerly present in the project area.
Due to human development in the project area, many native fish have declined or are no
longer present. Chatfield Reservoir supports a variety of introduced gamefish. Appendix A,
adapted from Tetra Tech (2006), shows fish species potentially present in the project area
and upstream.

Sport fishing is a popular recreational activity in the project area, especially at Chatfield
Reservoir. Game fish in the Chatfield Reservoir and the South Platte River upstream or the
reservoir include walleye, rainbow trout, brook trout, cutthroat trout, yellow perch, tiger
muskie, smallmouth bass, crappie, sunfishes, and channel catfish. Important forage fish that
support game fish in Chatfield Reservoir include gizzard shad and spottail shiner. CDOW
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fisheries management efforts are directed towards enhancing both walleye and smallmouth
bass fisheries at Chatfield State Park. CDOW collects walleye eggs from Chatfield Reservoir
for walleye stocking occurring statewide. Walleye in the reservoir spawn in the spring in
gravel areas along the eastern shoreline of the South Platte River where it meets the reservoir
and also in the riprap at the reservoir dam. The smallmouth bass in the reservoir and in
ponds upstream in Chatfield State Park spawn in water 1 to 3 feet deep in the rocky regions
along the dam face and shoreline areas with cobble substrates.

The habitat of the lower South Platte River reach from Chatfield Dam to the Denver/Adams
County line changes from cold-water to warm-water conditions. Relatively cool water
temperatures occur in the upstream portion of the reach due to releases of cold water from the
reservoir and from the presence of a riparian greenbelt in some areas. While this upstream
portion of the reach has a more diverse and abundant fish and invertebrate community, it
suffers from lack of structural diversity, including deeper pools, and in places is impacted by
siltation. Downstream from Chatfield Reservoir to Bear Creek (the first approximately 7
miles below the dam) subcatchable (4 – 5 inch) brown trout have been stocked by CDOW
and have grown to maturity where conditions are favorable (Paul Winkle, CDOW, pers.
comm., 2005).

In the warmer conditions occurring downstream through Denver, low flows result in little
useable habitat for warm-water game fish. Those species occasionally present including carp,
black bullhead, largemouth bass, channel catfish, yellow perch, and green sunfish (Instream
Issues Task Force 1996, Corps 2000). Below the Cherry Creek confluence and extending to
the Weld County line, flows are generally greater and warm-water conditions result in a fish
community dominated by sunfish, suckers, and minnows.

The South Platte River above the reservoir and extending upstream of the project area
supports cold-water habitats that contain cold-water game fish such as rainbow, brown and
some cutthroat trout. Also occurring are white sucker, longnose sucker, and longnose dace.
The other reservoir tributaries, Plum Creek and Deer Creek, described above, are limited in
flows and in quality of game fish habitats.

Water Quality

All surface waters of Colorado are also subject to U.S. Environmental Protection Agency
(EPA) approved basic standards for surface waters. Water quality in the project area is
regulated by Section 304 (a)(1) of the Clean Water Act of 1972 that requires water quality
criteria for pollutants and organoleptic effects set by the EPA be met. Water quality within
the project area is also subject to State water quality standards. The water quality
management agency for the Chatfield Reservoir watershed is the Chatfield Watershed
Authority, which manages point source (wastewater treatment) and prohibited nonpoint
sources of pollution.

In 1980 the total maximum daily loads for phosphorous standards used to monitor water
quality were established for Chatfield Reservoir. These standards are updated every 3 years.
In 1984, a study of the water quality in Chatfield Reservoir indicated potential problems.
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More recent data has also indicated somewhat eutrophic conditions, thought to be a result of
elevated phosphorous levels. Most the phosphorous entering the reservoir originates in the
Plum Creek basin. Runoff entering Chatfield Reservoir from ever-increasing urbanized areas
results in both phosphorous and nitrogen loading.

Wetlands/Riparian Woodlands/Uplands

Tetra Tech (2006) described six vegetation community types within the project area
including shortgrass steppe, shrubland, riparian, wetlands, weedy/disturbed, and landscape
plantings. Of these, wetlands and riparian communities provide the greatest support for fish
and wildlife. The majority of natural wetlands and riparian communities at Chatfield State
Park occur adjacent to Plum Creek, and the South Platte River both above and below the
reservoir. Others occur along the southwestern shoreline of the reservoir, in limited areas
along Deer Creek. These two communities overlap, with wetlands representing a subset of
wider riparian corridors that are largely dominated by trees and shrubs. Trees species include
plains cottonwood (Populus deltoides), peachleaf willow (Salix amygdloides), boxelder (Acer
negundo), green ash (Fraxinus pennsylvanica), and narrowleaf cottonwood (Populus
angustifolia). The shrub layer includes coyote willow (Salix exigua), snowberry
(Symphocarpos occidentalis), redtwig dogwood (Cornus stolonifera), and golden currant
(Ribes aureum). In places the understory is dominated by varied herbaceous vegetation
including weed species. Wetland and riparian communities are also present along the South
Platte River downstream of Chatfield Reservoir. Through the urbanized Denver metropolitan
reach, riparian vegetation consists of mostly non-native species, with Siberian elm (Ulmus
pumila) and Russian olive (Elaeagnus angustifolia) often dominant. At South Platte Park
and downstream of Denver more substantial and somewhat more natural wetland and riparian
communities exist.

Based on the classification of wetlands developed by Cowardin et al. (1979), project area
wetlands including riverine, palustrine, and lacustrine sytems. Riverine systems in the
project area are predominantly slow-flowing waters associated with the South Platte River
and Plum Creek. Palustrine systems consist of forested wetlands dominated by trees,
scrub/shrub wetlands dominated by shrubs, and emergent wetlands dominated by non-woody
species. Palustrine wetlands are found in association with the floodplains of Plum Creek,
Deer Creek, and the South Platte River upstream of Chatfield Reservoir, and to a more
limited extent along the South Platte River downstream of the reservoir. In addition to
naturally-occurring wetlands, approximately 20 acres of palustrine wetlands have been
created in Chatfield State Park upstream of the reservoir and west of the South Platte River
through a partnership of the Corps and various groups. Lacustrine systems include wetlands
and deepwater habitats lacking trees, shrubs, and persistent emergents that are larger than 20
acres in size. Chatfield Reservoir is categorized as a lacustrine system, as are the ponds
upstream within Chatfield State Park.

Wetland and riparian communities within the project area are important for wildlife including
migratory birds. Approximately 75% of the wildlife species known or likely to occur in
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Colorado are dependent on riparian areas during all or a portion of their life cycle. This is
especially significant since riparian areas make less than 3 percent of the land mass in
Colorado.

The four other vegetative community types identified by Tetra Tech (shortgrass steppe,
shrubland, weedy/disturbed, and landscape plantings) are of significantly less value in
supporting fish and wildlife resources. Of these, the shortgrass steppe community comprises
the largest acreage within the project area, occurring throughout the rolling hills and flat
plateaus surrounding Chatfield Reservoir. Species typical within this community type
include blue grama (Bouteloua gracilis), buffalograss (Buchloe dactyloides), and western
wheatgrass (Agropyron smithii. Shrubland communities occupy limited portions of the
project area and include a mountain mahogany (Cercocarpos montanus) community west of
Chatfield Reservoir, and a mixed deciduous shrubland community in swales, and north- and
west-facing hillsides south of the reservoir. Weedy and disturbed areas exist along the
roadways, campgrounds, marina, and shorelines within the project area. Landscape plantings,
both native and non-native, have been added to the campgrounds and surrounding recreation
areas at Chatfield State Park, and along trails and in parks along the South Platte River below
Chatfield Reservoir.

ALTERNATIVES UNDER CONSIDERATION

The Corps operates the Chatfield Reservoir to provide flood protection for the greater
metropolitan area. The Corps is conducting a feasibility study to reassign a portion of the
storage space in the reservoir to joint flood control/conservation purposes, including storage
for municipal and industrial water supply, agriculture, and recreation and fishery habitat
protection and enhancement. The reallocated storage space within Chatfield Reservoir would
be used by those with existing water rights. The Colorado Water Conservation Board
requested that the Corps consider reallocating additional storage capacity to accommodate
additional conservation use by its consortium of users in the greater Denver metropolitan
area.

Under proposed alternatives, operational changes would raise the current multipurpose pool
level of 5,432 feet by 12 feet (to 5,444 feet) providing storage of an additional 20,600 acre-
feet of water or raise it 7 feet (to 5,439 feet) providing storage of an additional 7,700 acre-
feet of water. A third alternative, the “no action” alternative, would leave the operational
pool at its current level, resulting in no increased water storage capacity. An antecedent
flood study, currently undergoing review, will assess whether such operational changes are
consistent with flood protection functions of Chatfield Reservoir.

An earlier alternative to raise the conservation pool by 2 feet (to 5,434 feet), with increased
water storage of 2,900 acre-feet, has been dropped. An option that would raise the level
somewhere between 7 feet and 12 feet has been discussed, but is not a currently identified
alternative. Scoping comments included a suggestion that dredging of the reservoir bottom
should be considered as an alternative way of increasing water storage, but this is not an
identified alternative. Other alternatives that have been suggested included water
conservation, water reuse, or water storage in alternative off-channel reservoirs.
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Operational scenarios for the two action alternatives (that raise the multipurpose pool level)
are being developed. Timing and rates of reservoir filling and drawdown are being modeled
based on information being developed by proposed water users and the Colorado Water
Conservation Board.

IMPACTS

General

Impacts from proposed alternatives include those at Chatfield State Park, downstream of
Chatfield Reservoir within the project area, and downstream and potentially upstream of the
project area within the South Platte River and Plum Creek drainages.

Impacts of the two action alternatives are generally, but not specifically known, since
operations models of storage utilization by water users (using projected inflow and outflow
data based on their existing, sometimes junior, water rights) are still being developed.
Results of operational models will inform assessment of environmental impacts. Impacts of
the 5,439-foot and 5,444-foot alternatives vary mostly by degree. In the following
discussion, impacts of the larger rise will be highlighted.

The capture, release, and use of water under an increased multipurpose pool level has the
potential to affect not only water levels at Chatfield Reservoir but also flows downstream in
the South Platte River and, less directly, flows upstream in the South Platte River and in
Plum Creek outside of the project area. Current fluctuations in water level at Chatfield
Reservoir based on Denver Water use of its existing storage capacity are managed in an
attempt not to exceed approximately 9 vertical feet annually, with variations even further
constrained in the recreation season, Memorial Day to Labor Day. Under the 5,444 foot
alternative (a rise of 12 feet), regular annually fluctuations could increase to as much as 21
vertical feet (10/21/05 Chatfield Reservoir Reallocation Study Group meeting). The
potential impacts of this alternative would be greatly dependent on the frequency, duration,
and seasonality of storage above the current multipurpose pool level, as well as the rate of
filling and withdrawal. While it is estimated that existing water rights would allow filling to
the 5,444-foot level an average of only once every 3 to 4 years, it can generally be assumed
that all vegetation currently present below 5,444 feet would be killed with repeated water
level rises. Wave action and soil saturation could further impact vegetation above this level.
While the difference in total area of inundation between the current pool level and 5,444-foot
alternative has not been calculated, by an early estimate, potential Preble’s habitat alone
could suffer approximately 200 acres of inundation in the South Platte River and Plum Creek
(Tom Ryan, Ottertail, pers. comm., 2005).

An additional complexity results from periodic rises in water level related to Chatfield
Reservoir’s flood control function. Such events occur infrequently, but would raise water
levels above a potential base as high as 5,444 feet, rather than the current base of 5,432 feet.
The potential for increased frequency of inundation for various levels above 5,444 feet also is
yet undetermined for various flood scenarios.
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Specifics of utilization of additional storage capacity will determine effect on flows below
Chatfield Reservoir. Capture of up to 20,600 acre-feet appears to have the potential to
decrease existing flows and alter timing of flows downstream. However, water stored and
later released to downstream users has potential to temporarily augment flows.

Since roads and recreational facilities would be displaced as a result of the action
alternatives, additional impacts to vegetative communities and wildlife habitats may result
from development of relocated facilities.

The potential for secondary impacts from additional storage capacity to flows upstream of
the project area on the South Platte River and Plum Creek is dependent on whether utilization
of storage capacity at Chatfield Reservoir would change the current management of water in
these drainages, both by users of the new capacity at Chatfield Reservoir and potentially by
other entities such as Denver Water. The Service has little information on which to predict
any such impacts, but potential for impact from flow changes upstream of the project area,
from all alternatives including the no action alternative, should be examined.

Under the no action alternative water users would continue to pursue a number of different
alternatives within the drainage including alternate storage in existing or new reservoirs,
storage in lined aggregate mining pits, water reuse, increased drilling and use of wells, trades,
and conservation measures to lessen demand. It is beyond the scope of this report to assess
how these options may play out. Suffice to say, future water demands will dictate alterations
in current flow patterns in the South Platte River through the project area both with or
without increased storage capacity in Chatfield Reservoir.

The currently proposed Denver Water pump installation project at Chatfield Reservoir, while
unrelated to the reallocation project, could significantly alter the baseline conditions both at
Chatfield Reservoir and downstream by lowering reservoir levels in times of drought. Due to
potential for even greater variation in pool level at the reservoir, cumulative effects of the
two projects combined could be significantly greater than either project alone.

Given the complexities above, details of project impacts from the 5,444-foot or 5,439-foot
alternatives, and of the no action alternative, are somewhat speculative. The following
provides potential effects of the identified alternatives on fish and wildlife resources.

Federally-listed Threatened and Endangered Species

Preble’s Meadow Jumping Mouse

The proposed increase the multipurpose pool level to 5,444 feet would result in potential
inundation of perhaps 200 acres of Preble’s habitat. Much of the area potentially inundated
is diverse, multistory riparian forest habitat. A significant portion of the area inundated
would include designated critical habitat for the Preble’s located along the South Platte River
upstream of Chatfield Reservoir.
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The increased storage alternatives would affect Preble’s present in the area in two ways,
directly as water rises, and indirectly through alteration of existing habitat. Initial and
subsequent rise in water to the multipurpose pool level could, depending on season and rate
of rise, drown hibernating adult Preble’s or young Preble’s in maternal nests, or displace
mice as water rises. Preble’s swim well and it is unlikely that active adults or self-sufficient
young would drown. However, it is uncertain whether displaced animals would successfully
establish new home ranges in adjacent habitat presumably occupied by other Preble’s and
other rodent species. It should be noted that current increases in water level associated with
flood events can have similar direct impact to Preble’s.

Since storage to the increased multipurpose pool level appears unlikely to be achieved
annually, exposed shoreline areas below the multipurpose pool level could develop
vegetation acceptable for Preble’s use during intervening years. If so, subsequent rises in
water level could cause similar impacts as the initial rise. A likely scenario is that exposed
shoreline areas would prove barren or weedy and inhospitable to the Preble’s. In such a case,
these areas would be permanently lost as Preble’s habitat but subsequent rises in water level
would have little additional direct impact to Preble’s.

Since little is know of the numbers or distribution of Preble’s in the area, the specific
quantity of habitat to be impacted, and of that which would remain, potential overall impacts
of an increased pool level to the survival of Preble’s populations currently present along the
South Platte River and Plum Creek are currently unknown. Logically, the 5,439 foot
alternative would appear to have significantly less impact than the 5,444 foot alternative;
however, area of habitat inundated has not been determined for either alternative.

Any alteration in flow patterns upstream on the South Platte River and Plum Creek resulting
from increased storage could positively or negatively affect Preble’s habitat in these
drainages. Since Preble’s is not currently known to be present downstream of Chatfield
Reservoir to the Adams County/Weld County line, changes in downstream flow are not
likely to affect the Preble’s.

Under the no action alternative, conditions in the project area for Preble’s are likely to remain
generally unchanged into the future, dependent on nature and extent of future water
manipulation in the basin. Storage alternatives pursued by water users may affect flows
upstream of and through the project area. Gradual maturation of cottonwoods and other trees
within Preble’s habitat may increase shading and reduce ground level cover favored by
Preble’s. Factors that set back vegetative succession (fire, flood, disease) could effect habitat
both positively or negatively for Preble’s.

Federally-listed Platte River Program Species

For more than two decades, the Service has consistently taken the position that Federal
agency actions resulting in water depletions to the Platte River system may jeopardize the
continued existence of one or more federally-listed threatened or endangered species
(whooping crane, piping plover, interior least tern, and pallid sturgeon) and adversely modify
designated critical habitat. Historic and new depletions to Platte River flows associated with
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implementation of the action alternatives will need to be described and estimated (see the
Mitigative Measures/Opportunities section below).

Bald Eagle

Under increased multipurpose pool levels, the greatest potential for impacts to the bald eagle
would result from greater variation in water levels and any resultant impacts on eagle prey,
principally fish and wintering waterfowl. At this point it is not clear whether prey
populations and use of the project area would be affected either positively or negatively, or
whether fish or waterfowl could become more available to eagles directly or through other
forms of mortality.

Death of mature trees in inundated areas could, in the short term, provide more available
snags along shorelines, but ultimately would decrease shoreline perches as trees decay.
Some potential nesting trees may be lost but, based on trends of increased nesting in the
Front Range corridor, chances of future bald eagles breeding in the area would likely
increase over all alternatives.

Other Federally-listed Threatened and Endangered Species

Since other federally-listed species are not known to regularly use the project area, it is
unlikely that alternatives being considered would affect additional species. The least tern is
listed as “known to occur” at Chatfield Reservoir (Tetra Tech 2006) and the piping plover
has been reported there. Any change in use of the reservoir by these species would likely be
based on future regional population trends of these birds, though the greater extent of
exposed shoreline periodically created in conjunction with increased multipurpose pool
levels could be attractive to piping plovers.

Under all alternatives it is unlikely that federally-listed plant species not currently present
would colonize the project area. Periodic future surveys in appropriate habitat for the Ute-
ladies’ tresses orchid and Colorado butterfly plant may be worthwhile.

Colorado Species of Conservation Concern

Of species believed present in the project area, water-dependent species such as the northern
leopard frog and white pelican appear most likely to be affected by any increase in the
multipurpose pool level. Frog habitat within areas affected by pool level increases would be
at least temporarily lost. Greater variation in water levels may permanently affect wetland or
shoreline habitat used by the frogs. Much as with eagles, white pelicans may be impacted if
prey abundance (in this case fish populations) and availability are affected. More exposed
shoreline habitat at a variety of water levels may increase loafing and roosting sites for
pelicans.

The black-tailed prairie dog and the ferruginous hawk, both species dependent on open
upland habitats, are unlikely to be directly affected by increases to the multipurpose pool
level and marginal inundation of their preferred habitat. But since roads and recreational



17

facilities may be relocated with increased pool levels, there appears potential that upland
habitat on which these species depend could be secondarily impacted.

The Iowa darter likely inhabits the South Platte River in the area of Chatfield Reservoir.
Changes in flows, water temperature, or water quality could significantly impact the darter.

The northern redbelly dace and the common shiner are present in the upper reaches of Plum
Creek (as is the Iowa darter). Since these reaches are well upstream, only secondary impacts
associated with flow alterations outside of the project area would be of concern.

Migratory Birds

Potential impacts to migratory birds stemming from the action alternatives are mostly limited
to Chatfield State Park and can largely be divided between those affecting water birds and
those affecting terrestrial species. Changes to their fish and invertebrate prey base seem most
likely to affect water bird use. It is unclear if or how an increase in water levels or increased
range of water levels would affect these prey items. Gulls, terns, waterfowl, pelicans,
cormorants and other species are supported by loafing and roosting areas that are largely
removed from human activity. Currently the spit near the marina serves this function at a
normal range of water levels. Given potential increases in water levels associated with the
action alternatives this area may be inundated or reconfigured along with changes to the
marina.

Ground nesting along shorelines by Canada geese (Branta canadensis), mallards, other
waterfowl, and shorebirds including spotted sandpiper (Actitis macularia) currently occurs at
the reservoir. Increases in water levels during the nesting season could inundate nests.
Changes to vegetation, especially the creation of a wide sterile beach area surrounding the
reservoir, could remove protective cover important to some nesters.

The frequency, extent, and seasonality of exposed shoreline substrate supporting
macroinvertebrates will in part dictate whether shorebirds (sandpipers, plovers, etc.) will be
positively or negatively affected by action alternatives. As is currently the case, low-gradient
shorelines composed of fine sediments, such as the Plum Creek “delta,” are most likely to
support shorebird feeding. Any changes in the abundance and availability of shoreline
invertebrates, especially during spring and fall migration, may positively of negatively affect
reservoir use by shorebirds.

A concern has arisen regarding potential for increased bird use to result in water quality
issues, especially increased bacterial counts in the beach area. While resident Canada geese
would likely contribute most to the problem, large concentrations of other species in limited
areas such as loafing and roosting sites may be an issue.

Among terrestrial species, including neotropical migrants, the loss of palustrine wetlands and
riparian communities through repeated inundation would cause the greatest impacts. A
significant area of mature woodlands would be impacted under the action alternatives,
especially near the mouths of the South Platte River and Plum Creek. Inundated trees, if left
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standing, may provide temporary habitat for woodpeckers and other cavity nesters. Overall,
terrestrial birds, especially inner forest breeders, would be adversely impacted by action
alternatives.

Significant impacts to migratory birds downstream from Chatfield Reservoir would appear
unlikely. Should flow regimes downstream be affected, limited beneficial or adverse impact
to water birds may result, primarily through any changes on food availability.

Mammals, reptiles, and amphibians would likely lose habitat through inundation at Chatfield
State Park. Those dependent on palustrine wetland and riparian forest would be most greatly
impacted.

Aquatic Resources, Fish/Fisheries

The seasonality, frequency, rate, and degree of water level change could be either beneficial
or detrimental to fish and the recreational fishery at Chatfield Reservoir. Shallow shoreline
habitats are important to aquatic species. Action alternatives could alter the structure,
substrate, vegetation, and overall habitat of shoreline areas. The timing of changes in water
levels, and resulting availability of appropriate shallow water habitats, would affect aquatic
species depending on their habitat requirements. For example, spawning season inundated
trees and other “stucture” near shorelines may enhance nesting success of bass and sunfish.
Increases or decreases to water levels could cause inundation or drying of appropriate
spawning habitat in given years. Changes in water temperature and clarity brought on by
changes in water levels can further affect spawning. Of particular concern is maintenance of
appropriate conditions for walleye spawning near the dam in March and April and spawning
of gizzard shad, an important forage fish, in shallows mostly in April and May (Paul Winkle,
CDOW, pers. comm., 2005). Overall, stability of water levels would be better for fish
spawning than changing levels. A quick drop in levels during spawning would prove most
problematic.

Increased storage capacity and operational changes at Chatfield Reservoir could affect
downstream flows, flooding patterns, channel features, water quality, and, in turn, fish
populations and recreational opportunities (see Mitigative Measures/Opportunities below).

Water Quality

Tetra Tech is developing a scope of work for detailed studies to address whether and how
proposed alternatives will affect water quality at Chatfield Reservoir. Principle concerns are
impacts of increased lake volume on nutrients and algae (including issues of heightened
levels of phosphorus and low dissolved oxygen), metals mobility under anoxic bottom
conditions, and heightened bacteria levels related to possible increases in bird use of shallows
and beach areas. Significant change in water quality within Chatfield Reservoir may have
important implications for fish and recreational fisheries that the reservoir currently supports.

Independent of the Chatfield Reallocation study, Roxborough Park Metro District will
construct a wastewater pipeline that, as early as 2007, will remove a treatment plant and
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800,000 gallons a day of wastewater currently entering the South Platte River above
Chatfield Reservoir. Significant reduction in phosphorus input will result.

Wetlands/Riparian Woodlands

Inundation to an increased multipurpose pool level would, over time kill existing vegetation
below that level. Cottonwoods and willows are very tolerant of inundation and can likely
survive inundation through portions of two or more growing seasons (Teskey and Hinckley
1978). While short-term inundation during the growing season could actually enhance
growth of trees, repeated long-term inundation would harm and eventually kill these trees.
Other plant species vary in their response to inundation, but on average can withstand only 1
to 3 months of growing season inundation before succumbing. In addition, soil saturation
and wave action would impact vegetation above the multipurpose pool level. Species less
tolerant of saturated soil would be most affected, with additional impacts most widespread on
low gradient shoreline.

Increase to the multipurpose pool level would result in periodic increases in open water
(lacustrine) habitat at the expense of riverine and palustrine systems. Increased variation in
water levels would discourage wetland development in shallows of the reservoir.

Between periods of filling to the mulitipurpose pool level, a wide, barren “beach” area would
potentially form with wind and wave action hampering establishment of vegetation. Weed
species are most likely to become established. Where soil moisture is appropriate,
cottonwoods will likely germinate. However, subsequent inundation would periodically kill
any vegetation that becomes established below the multipurpose pool level. New
cottonwoods may become established and persist at and just above the multipurpose pool
level if sufficient soil moisture is maintained in years of low water levels, especially during
their early development.

MITIGATIVE MEASURES/OPPORTUNITIES

At Chatfield State Park the most obvious and direct impacts would stem from action
alternatives that would reallocate water storage to define a multipurpose pool level of 5,444
or 5,439 feet. Land clearing, grading, and relocation of existing roads and facilities should
be planned to minimize impacts to fish and wildlife resources and their habitat.

Significant impact to valuable wildlife habitat, including areas supporting Preble’s, seems
inevitable under the action alternatives. Assuming that the Preble’s remains listed under the
ESA, further consultation with the Service regarding the effect of the project on Preble’s and
its critical habitat would be required. The consultation process would address means to limit
impacts to Preble’s and could result in project modification, for example through terms and
conditions imposed through a biological opinion.

Much of the expansion of the multipurpose pool area, and presumably the relocation of most
road and existing facilities would occur in the shortgrass steppe community that surrounds
much of the reservoir. This community is widespread at Chatfield State Park and is of a



20

relatively low value to wildlife. Avoidance of impacts to this community and wildlife it
supports could be achieved through planning relocation to minimize extent of disturbance
and especially the degree of further fragmentation.

To help avoid impacts to wetlands and the riparian communities, the current road crossing
location of the South Platte River (Kingfisher Bridge) should be maintained if feasible. If
not, the crossing should be relocated to a site that minimizes new impacts to these
communities. Any areas from which roads and facilities are moved that will not be
inundated at the new multipurpose pool level are candidates for revegetation.

Below any new multipurpose pool level all existing vegetation would be ultimately killed,
either through clearing or the eventual effects of inundation. Maintaining dying or dead trees
would prove beneficial as potential roosting, feeding, and nesting sites for migratory birds
and, in times of high water, could enhance productivity of shallows for breeding fish
(including bass and sunfish), and serve as a nursery area for various fish species. However,
clearing of vegetation prior to initial filling would likely be favored due to concerns that
remaining organic material may impact water quality and that trees may interfere with
recreational boating. Feasibility of leaving areas of standing trees or other stable structure
below the new multipurpose pool level should be investigated.

As much as possible, any clearing of vegetation prior to initial filling to the new
multipurpose pool level should be timed to avoid impacts to Preble’s and other wildlife.
Clearing of Preble’s habitat during hibernation (September – May) could kill hibernating
mice. Clearing during Preble’s breeding (June – mid August) could disturb maternal nests.
Clearing also should be timed to avoid impacts to nesting birds consistent with provisions of
the Migratory Bird Treaty Act (16 U.S.C. 703-712 et seq.), which prohibits the taking,
killing, possession, transportation and importation of migratory birds, their eggs, parts, and
nests, except when specifically authorized by the Department of the Interior. The primary
migratory bird nesting season extends from April 1 to July 15. While any extensive clearing
will cause direct impact to wildlife, late summer may be the best time to clear vegetation in
areas thought to support Preble’s. To the extent that wildlife habitat, including nesting bird
habitat, is present during initial and subsequent episodes of filling to the new multipurpose
pool level, similar considerations may apply.

Operational plans for the reservoir should consider fish and wildlife values when addressing
the range and rate of fluctuations in the water level. Providing some stability to water levels
by minimizing rates of filling and draining would be most beneficial during spring and
summer fish spawning. Seasonal manipulation of water levels could also prove beneficial to
enhancing food resources along reservoir shorelines for shorebirds.

Opportunities may exist to enhance loafing and roosting sites for water birds including
pelicans, gulls, terns, and shorebirds. Ideally, unvegetated spits or islands isolated from
human disturbance, would be available at various water levels. Sites managed for birds
should take potential for increased bacterial levels into account. Potential bird concentration
areas should be actively discouraged in the vicinity of the swimming beach.
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A significant challenge may exist in providing compensatory mitigation for unavoidable
impacts to existing habitats, especially wetland and riparian communities that support
Preble’s and other wildlife. Consistent with Service mitigation policy (46 FR 7644), the
Service considers most wetlands potentially impacted at Chatfield State Park to be of high
value for wildlife and scarce in the region. The Service’s goal is no net loss of in-kind
habitat values. Under Service Region 6 wetland mitigation policy, compensatory mitigation
through restoration or creation concurrent with impacts in forested and scrub-shrub wetlands
should occur at a recommended ratio of no less than 2 to 1, and in emergent wetlands at a
ratio of not less than 1.5 to 1, due to the time required to replace functions lost, inability to
fully replicate functions performed by existing wetlands, and uncertainty that mitigation will
function as planned. Similar ratios may be appropriate for compensatory mitigation for other
important habitats that are lost, including additional Preble’s habitat and high-quality
migratory bird habitat such as the riparian communities. Efforts to minimize and offset
adverse impacts to migratory birds should be employed consistent with the Executive Order
13186 (Responsibilities of Federal Agencies to Protect Migratory Birds).

The most desirable compensatory mitigation for any impacts at Chatfield State Park would
be in kind (compensating for those habitats and values impacted) and at or near the site of
impact. Temporary impacts can usually be mitigated on site. Opportunities to mitigate
permanent impacts should generally occur as close as possible to the site of impact. Ideal
would be in-kind mitigation that addresses wetland loss, Preble’s habitat loss, and migratory
bird habitat loss located at Chatfield State Park and adjacent to sites of impact. The cost of
mitigation should not be underestimated. For example, CWCB minutes of May 31, 2001,
estimated $15,000 to $30,000 an acre for mitigation of Preble’s habitat lost. While we do
not know the basis for the estimate, the cost of Preble’s, wetland, or riparian mitigation could
easily exceed these per-acre figures.

Suggestions of potential wetland and riparian enhancement at Chatfield State Park include
expansion of these habitats in areas adjacent to where they are currently present. Appropriate
hydrology and soils would be required to support wetland and riparian vegetation. Such sites
may be currently limited in extent. The possibility of grading to an appropriate level relative
to the water table could be explored. Water flow from the South Platte River and Plum
Creek, and perhaps Deer Creek might be incorporated into mitigation design if these flows
could be spread through diversions or slowed through check dams.

With reservoir levels often predicted to be well below the multipurpose pool level, flows
from the South Platte River and Plum Creek will likely form a narrow channel where they
flow across exposed reservoir bottom. The adjacent reservoir bottom, depending on gradient,
may be well drained at low pool levels. Near the mouths of the South Platte River and Plum
Creek, construction of low, long check dams on the reservoir bottom to a height at or just
below the multipurpose pool level could enhance hydrology and support wetland
development on the upstream side, while capturing sediment coming downstream. Ideally,
when water levels rise to the multipurpose pool level, such areas would be subject to little
additional inundation and not lose wetland vegetation that had developed. Location and
design would need to avoid detrimental inundation of quality habitat above the multipurpose
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pool level. The feasibility of such efforts, the extent of area that could be enhanced, and
potential loss of reservoir capacity would need to be assessed.

Outside of Chatfield State Park, mitigation of wetlands and riparian habitats may be feasible
along the South Platte River at South Platte Park or downstream through the Denver urban
corridor, along Deer Creek on property of the Denver Botanical Gardens, or upstream at
various locations on the South Platte River or Plum Creek. With the possible exception of
upstream sites, mitigation at these sites would do little to address the loss to the contiguous
wooded habitat corridor at Chatfield State Park or to mitigate for Preble’s habitat loss.

One suggestion in scoping comments was planting of a 50-foot wide wooded habitat corridor
between the South Platte River and Plum Creek along the Highline Canal, south of Chatfield
State Park. While a travel corridor may have merit, existing hydrology would seem to limit
its feasibility and value as wetland or riparian habitat mitigation.

A working group has been created to look at possible environmental enhancement of the
South Platte River downstream within the project area (Chatfield Dam to the Weld County
line) through strategic releases of water to downstream users of reallocated storage. Releases
downstream at times of lowest flows could increase wetted surface, water depth, and
velocity, influence water temperature, and enhance water quality.

Increased water or increased water velocities could benefit some fish species by increasing
total habitat available, creating appropriate spawning habitat, and maintaining appropriate
temperatures and water quality. In the reach immediate to Chatfield Reservoir targeted
releases could also be used to flush away silt buildup and maintain gravel substrate that could
enhance the trout fishery. Manipulation of downstream flows may provide benefits to
aquatic and terrestrial species in the river corridor through some increase in riverine,
backwater, wetland, and floodplain habitats.

The enhancement of downstream flows would be of greatest benefit to aquatic and terrestrial
species if provided in conjunction with activities such as the: 1) creation of instream structure
including boulders and large woody debris; 2) increased habitat complexity, pool-riffle-run
structure, reduced stream channelization, and creation of point bars; 3) elimination of
existing barriers to fish movement; 4) enhancement of low-flow channels; 5) restoration or
enhancement of wetlands and riparian vegetation, especially overhanging/overhead
vegetation; and 6) control of noxious weeds and non-native vegetation and replacement with
beneficial native vegetation.

The timing, amount, and frequency of flow augmentation must be considered. Current
thinking is that enhancement of summer and winter flows would prove most beneficial.
A current modeling estimate is that at the 5,444 foot alternative, water conveyed to
downstream users could increase percentage of times when summer (July – September)
target flows of 150 c.f.s. are achieved at the Englewood gauge from 60 to 67 percent, while
increasing the percentage of the times when winter (December – March) target flows of 30
c.f.s. leaving Chatfield Reservoir are achieved from 13 to 41 percent.
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Downstream users hold junior water rights that would not allow them to intercept and store
water annually. In addition, the downstream users’ ability to accept water at most beneficial
times is not fully known. Since holders of senior water rights in the area may divert water, it
is not clear that enhanced flows from Chatfield Reservoir releases would benefit this entire
reach. Efforts to determine how downstream releases could be managed to be most
beneficial and, nature and extent of possible benefits are ongoing.

To aid the Service in addressing concerns for federally-listed Platte River species, historic
and new depletions to Platte River flows associated with implementation of the Chatfield
Reallocation Project will need to be described and estimated. Efforts are underway to
establish a basin-wide, cooperative recovery program for the four Platte River "target
species" (whooping crane, piping plover, interior least tern, and pallid sturgeon). Such a
program would provide existing and most or all new water-related projects in the Platte River
basin above Chapman, Nebraska with "coverage" under the Act for their adverse effects on
these species or their habitat. In July 1997, a Cooperative Agreement was signed by the
Secretary of the U.S. Department of the Interior (DOI) and the governors of the states of
Colorado, Nebraska and Wyoming committing to a process for developing a Platte River
Recovery Implementation Program (Program). Since that time, the ten parties on the
Cooperative Agreement Governance Committee have held scores of meetings in efforts to
fashion a satisfactory Program.

The Service is optimistic that an agreement will be reached between the Secretary of the
Interior and the governors of Colorado, Nebraska, and Wyoming on a satisfactory Program
prior to the initiation of any Chatfield Reservoir reallocation. As of today, however, no such
agreement has been reached and there is no guarantee that such a Program will become a
reality. (The original deadline for agreement on a Program was December of 2000, and that
deadline has been repeatedly extended. The current extended deadline is June 2006).

If a Platte River Recovery Implementation Program is not in place by the time a Chatfield
Reservoir reallocation is implemented, the adverse effects of historic depletions (pre-1997)
associated with the reallocated storage as well as the adverse effects of any new depletions
(i.e., reductions in native flows in or return flows to the South Platte River relative to pre-
1997 conditions) will need to be addressed in consultation with the Service. In this case, the
Program would not be available as an option for addressing either historic or new depletions
associated with the project, and project proponents will need to identify other satisfactory
measures to offset the historic and new impacts of depletions associated with their project.
The Service's current interim requirements for new depletions to the South Platte basin in
Colorado, for example, include the option of replacing those depletions acre-foot for acre-
foot in the basin until a Program is in place to address those impacts.

If a Platte River Recovery Implementation Program is agreed to and in effect prior to
implementation of any Chatfield Reservoir reallocation, it is anticipated that project
proponents will have the option of being "covered" by the Program in terms of potential
adverse impacts to the four target species. Historic depletions associated with the proposed
operations would be covered by the Program with respect to these species. It is likely that
new depletions also would be covered under Colorado's Plan for Future Depletions, provided
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that the State of Colorado and the U.S. Fish and Wildlife Service agree that it is appropriately
addressed under that Plan. (As of today, we have no reason to believe the Chatfield
Reallocation wouldn't or shouldn't be covered).

In order to be covered under Colorado’s Plan for Future Depletions, our current
understanding is that project applicants will be asked to:

(1) Complete and submit a streamlined “template” biological assessment (BA) describing
the project and the associated estimated depletions; and

(2) Sign a Platte recovery agreement indicating, among other things, that the water user will
fulfill the responsibilities required of Program participants in Colorado, including
membership in the South Platte Water Related Activities Program, Inc. (SPWRAP). (This
agreement would be similar to the agreement currently required for project applicants
seeking coverage under the Colorado River Recovery Program).

Both the template and the agreement are in the process of being finalized and should be
available to prospective Project proponents soon. Project proponents should contact the State
of Colorado (Mr. Ted Kowalski, (303) 866-3978) for additional information regarding the
status of Colorado's participation in the Program and procedures for being covered under the
Colorado Plan if and when a Program is adopted (including any fees or other obligations that
may be required of SPWRAP members).

Before verifying that the Chatfield Reallocation Project can be covered under Colorado's
Plan for Future Depletions, the Service will need to review the description of depletions to
South Platte River flows below Chatfield Reservoir as described in the BA. At a minimum
that description should include:
 The water rights and sources of water supply associated with the project;
 Estimated average annual depletions to South Platte River flows associated with the
project, including those appropriately characterized as “continuing historic depletions” versus
“new depletions.”

In the absence of a Program providing ESA coverage, or should project proponents not be
able to (or choose not to) be covered by the Program, additional information on the quantity,
nature, and timing of depletions and water sources may be required in order to assess project
impacts.

Questions about data, models, or analytical approaches appropriate for the Section 7 ESA
consultation with regard to Platte River species should be directed to Don Anderson, Service
Platte River hydrologist, (303) 236-4484.

RECOMMENDATIONS

Continue informal consultation with the Service regarding project effects to federally-listed
species under section 7 of the ESA, with emphasis on the Preble’s meadow jumping mouse
and listed species along the Platte River in Nebraska.
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Generate cost estimates and develop specific mitigation measures to avoid, minimize, and
compensate for impacts to the Preble’s Meadow Jumping Mouse and its critical habitat, in
conjunction with mitigation plans for wetland, riparian, and other habitats impacted.
Coordinate mitigation planning with the Service, CDOW, and other entities, as appropriate.

Monitor seasonal use and any breeding of bald eagles in the project area. In coordination
with the Service and DCOW, limit human disturbances in and near nesting, or significant
roosting or feeding areas.

To avoid take of migratory birds, time the construction, clearing, and initial filling of viable
nesting habitat to occur outside the nesting season.

Consistent with Executive Order 13186 (Responsibilities of Federal Agencies to Protect
Migratory Birds) explore measures to enhance migratory bird habitat at Chatfield State Park.

Minimize the range and rate of fluctuations in Chatfield Reservoir levels as practicable,
especially during spring fish spawning.

Coordinate closely with CDOW on matters regarding fish and fisheries in the project area.

Develop a weed control program for Chatfield State Park, concentrating on shoreline areas
and other areas subject to disturbance.

Pursue operational plans to minimize adverse impacts and maximize benefits to the South
Platte River downstream of Chatfield Reservoir. Continue to explore potential for
augmentation of downstream flows in conjunction with other habitat enhancement efforts.

Ensure that modeling of potential impacts adequately addresses all flood and drought
scenarios both at Chatfield Reservoir and downstream.

Address potential for cumulative effects of the currently proposed Denver Water pumping
project at Chatfield Reservoir when considering impacts of project alternatives.

For all alternatives, including the no action alternative, examine potential effects to future
water storage and management upstream in the South Platte River and Plum Creek basins.

Develop a work agreement and scope of work for future Service participation in the Chatfield
Reallocation Project under Fish and Wildlife Coordination Act.

SUMMARY

This report evaluates the impacts of the proposed alternatives for the Chatfield Reallocation
Project on the fish and wildlife resources. Project-related benefits and adverse impacts to
fish and wildlife species and their habitats are evaluated, and mitigation and enhancement
measures are recommended.



26

The action alternatives could incorporate at least one feature that would provide net benefits
to fish and wildlife resources, the use of targeted releases to downstream users of water from
the increased storage capacity at Chatfield Reservoir to beneficially modify flow regimes in
the South Platte River within the project area.

Potentially significant negative impacts associated with the action alternatives include: a)
impacts to the Preble’s meadow jumping mouse and its habitat at Chatfield State Park though
inundation; b) impacts to federally-listed species in Nebraska resulting from depletions to the
Platte River; c) impact to wildlife habitats, including those that support migratory birds, from
loss of wetlands, riparian habitat, and upland habitat at Chatfield State Park through
inundation; d) potential impacts to existing fish populations and the sport fishery at Chatfield
Reservoir from increased magnitude and rate of water level changes; and, e.) possible
adverse changes to aquatic habitats within the project area downstream in the South Platte
River resulting from increased storage and modified flows.

In order to offset negative impacts on the fish and wildlife resource resulting from the action
alternatives, measures designed to mitigate these adverse impacts are recommended. The
Service appreciates the opportunity to provide this input and anticipates working closely with
the Corps and the sponsor in future investigations of this proposed project.

Service personnel will coordinate with Gary Drendel of Tetra Tech and Elizabeth Peake of
the Corps regarding the methodology and techniques considered appropriate for adequately
quantifying resources and assessing impacts within and beyond the project area during
preparation of the Draft Feasibility Report/Draft EIS.

Should your staff have any questions concerning this Planning Aid Letter, please contact
Peter Plage of my staff at (303)236-4750.

Sincerely,

Susan C. Linner
Colorado Field Supervisor

pc: Plage

PPlage:COE\Chatfield PAL:021506



27

References

Burns and McDonnell, Inc. 1998. Report on surveys for the Preble’s meadow jumping
mouse and Ute Ladies’-tresses orchid for the Tri-lakes Project in Arapahoe, Douglas, and
Jefferson counties, Colorado. Prepared for the U.S. Army Corps of Engineers, Omaha
District.

Cowardin, L.M., V. Carter, F.C. Golet, and E. T. LaRoe. 1979. Classification of wetlands
and deepwater habitats of the United States. U.S. Fish and Wildlife Service, Washington,
D.C., FWS/OBS-79/31. 131pp.

Foster Wheeler Environmental Corporation. 2000. Chatfield storage reallocation feasibility
study, draft existing conditions report for biological resources.

Instream Issues Task Force. 1996. South Platte River instream issues report. Denver,
Colorado. 92 pp. + appendicies.

Johnson, GD; Young, DP Jr; Erickson, WP; Strickland, MD; McDonald, LL. 1993. River
habitat selection of waterfowl wintering in segment 15 of the South Platte River, Adams
County, Colorado. Colorado Water Resources Research Institute. Colorado State
University, Ft. Collins, CO.

Teskey, R.O. and T.M. Hinckley. 1978. Impact of water level changes on woody riparian
and wetland communities. Vol. VI: Plains grassland region. U.S. Fish and Wildlife Service,
Washington, D.C., FWS/OBS-78/89. 30 pp.

Tetra Tech. 2005. Chatfield storage reallocation project, Chatfield project rare plant survey
for the Ute Ladies’-tresses orchid and Colorado Butterfly Plant 2004. Prepared for the U.S.
Army Corps of Engineers, Omaha District.

Tetra Tech. 2006. Draft, Chatfield Reservoir storage reallocation FR/EIS, Section 3,
Affected Environment. January 2006. Draft provided to the Service 2/1/2006. 53pp. plus
contents, appendix, and figures.

U.S. Army Corps of Engineers. 2000. Ecosystem restoration report, South Platte
River/Colfax reach, Denver, Colorado. Section 1135 Report. 52 pp. + appendices.

U.S. Fish and Wildlife Service. 2002. Birds of conservation concern 2002. Division of
Migratory Bird Management, Arlington, Virginia. 99pp.



28

APPENDIX A

Fish Species Present in the Project Area
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Herrings

Gizzard shad Dorosoma cepedianum X X Native
Carps/ Minnows

Central stoneroller Campostoma anomalum X Native
Common shiner Notropis cornutus X X Native
Bigmouth shiner Notropis dorsalis X X Native
Sand shiner Notropis stramineus X X X Native
Northern redbelly dace Phoxinus eos X Native
Fathead minnow Pimephales promelas X X X X Native
Longnose dace Rhinichthys cataractae X X X X Native
Creek chub Semotilus atromaculatus X X X X Native

Suckers

Longnose sucker Catostomus catostomus X X X Native
White sucker Catostomus commersoni X X X X Native

Trout

Greenback cutthroat trout Oncorhynchus clarki stomias X Native sport
Killifishes

Plains topminnow Fundulus sciadicus X X X Native
Plains killifish Fundulus zebrinus X X Native

Sticklebacks

Brook stickleback Culaea inconstans X X X Native
Sunfishes

Green sunfish Lepomis cyanellus X X X Native sport
Orange spotted sunfish Lepomis humilis X X Native sport

Bullhead, catfishes

Black bullhead Ameiurus melas X X X Native sport
Brown bullhead Ameiurus nebulosus X Native sport
Channel catfish Ictalurus punctatus X X X Native sport

Perches

Iowa darter Etheostoma exile X X X Native
Johnny darter Etheostoma nigrum X X X Native



Fish Species Present In the Project Area

Family Common Name Species Location Type
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Carps/ Minnows

Common carp Cyprinus carpio X X X Non-native sport
Spottail shiner Notropis hudsonius X Non-native

Trout

Rainbow trout Oncorhynchus mykiss X X X Non-native sport
Cutthroat trout Oncorhynchus clarki X Non-native sport
Brown trout Salmo trutta X X X X Non-native sport

Pikes

Tiger muskellunge Esox lucius X masquinongy X Non-native sport

Sunfishes

Pumpkinseed Lepomis gibbosus X Non-native sport
Bluegill Lepomis macrochirus X X X Non-native sport
Smallmouth bass Micropterus dolomieu X X X Non-native sport
Largemouth bass Micropterus salmoides X X X Non-native sport
White crappie Pomoxis annularis X X Non-native sport
Black crappie Pomoxis nigromaculatus X X X Non-native sport

Yellow perch Perca flavescens X X X Non-native sport
Walleye Stizostedion vitreum X X X Non-native sport

Goldfish

Goldfish Carassius auratus X X Non-native

Mosquitofish

Western mosquitofish Gambusia affinis X X Non-native



Appendix Y 
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APPENDIX Y. PROJECT IMPLEMENTATION COSTS 

The Colorado Water Conservation Board (CWCB) requested that the U.S. Army Corps of Engineers 
(the Corps) consider reallocating space within Chatfield Reservoir for water supply purposes, on 
behalf of a group of 12 water users (or water providers) in the Denver metropolitan area. The 
purpose and need is to increase availability of water, providing an additional average year yield of up 
to approximately 8,539 acre-feet of municipal and industrial (M&I) water, sustainable over the 50-
year period of analysis, in the greater Denver Metro area so that a larger proportion of existing and 
future water needs can be met. The primary objective of the reallocation is to help enable water 
providers to supply water to local users, mainly for municipal, industrial, and agricultural needs, in 
response to rapidly increasing demand. 

This Feasibility Report/Environmental Impact Statement (FR/EIS) includes an assessment of how 
various alternatives that meet the purpose and need could affect the environment. NEPA requires, 
at a minimum, that a “proposed action” be compared to a “no action” alternative. The No Action 
Alternative represents the most likely baseline conditions that would occur if the proposed project 
were not to move forward. The “action alternatives” are then compared to the No Action 
Alternative in order to determine the extent and severity of potential impacts. In addition to the 
procedures and requirements set forth in NEPA, Corps guidance requires an in-depth analysis 
following procedures outlined in the “Economic and Environmental Principles and Guidelines for 
Water and Related Land Resources Implementation Studies,” also known as the Principles and 
Guidelines (P&G’s) as part of the evaluation. As a test of financial feasibility, the governing annual 
cost of storage is compared to the annual cost of the most likely, least costly alternative that would 
provide an equivalent quality and quantity of water that the non-federal interest would undertake in 
the absence of using the proposed federal project. The action alternatives identified and evaluated in 
the FR/EIS are designed to determine the best and highest use of Chatfield Reservoir. To reach 
these selected action alternatives, an initial screening of concepts was conducted using a defined set 
of criteria. Prior to selecting the four main alternatives considered in detail, other potential 
alternatives were rigorously explored and evaluated. While many alternatives were eliminated from 
further detailed evaluation, the screening process did lead to the refinement of four main 
alternatives. The alternatives considered in detail in the FR/EIS are: 

1. No Action—Penley Reservoir combined with Gravel Pit Storage. Under the No Action 
Alternative flood control storage space within Chatfield Reservoir would not be reallocated to joint 
flood control-conservation storage (hereafter referred to as conservation or water supply 
storage/pool), and the operation of the reservoir would remain the same. For this alternative it was 
assumed the water providers would use Penley Reservoir and gravel pit storage to meet their future 
water needs. The water providers would newly construct Penley Reservoir and would install the 
infrastructure needed to convert existing gravel pits for water storage.  

2. Least Cost Alternative to Chatfield Reservoir storage reallocation—NTGW combined with 
Gravel Pit Storage. Normally the No Action Alternative is also the Least Cost Alternative. However, 
the water providers participating in the Chatfield Reservoir reallocation study are opposed to long-
term use of NTGW due to water supply management strategies of becoming less dependent on 
non-renewable water supplies. For this study, it is assumed that NTGW could provide water to a 
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significant part of upstream water providers through the 50-year planning period, and downstream 
water providers would be served by the development of gravel pits for water storage.  

3. Reallocation to allow an additional 20,600 acre-feet of Water Supply Storage. The 20,600 
Acre-Foot Reallocation Alternative would reallocate storage from the flood control pool to the 
conservation pool. The additional storage would be used for M&I water supply, agriculture, 
recreation, and fishery habitat protection and enhancement purposes. Under this alternative, the 
base elevation of the flood control pool would be raised from 5,432 to 5,444 feet msl but the 
reallocation of storage for this proposal involves only the volume between 5,432 and 5,444 feet msl.  

4. Reallocation to allow an additional 7,700 acre-feet of Water Supply Storage combined with 
NTGW and Gravel Pit Storage. The 7,700 Acre-Foot Reallocation Alternative, like Alternative 3, 
would reallocate storage from the flood control pool to the conservation pool for multiple purposes. 
Again, the additional storage would be used for M&I water supply, agriculture, recreation and fishery 
habitat protection and enhancement purposes. Because the average year yield from Chatfield 
Reservoir storage reallocation for Alternative 4 is less than the average year yield for Alternative 3, 
additional water supply sources (NTGW and downstream gravel pit storage) are also included in 
Alternative 4 so that the total average year yield equals 8,539 acre-feet, but the reallocation of storage 
for this proposal involves only the volume between 5,432 and 5,437 feet msl. 

The feasibility phase of this project is cost shared 50-50% between the Corps and the Colorado 
Department of Natural Resources (CDNR). In the development of the project costs, the sponsor 
provided the majority of the estimates which were obtained from consulting engineering firms and 
the water providers. A Corps developed cost appendix was not prepared because a majority of costs 
for this project were provided by the sponsor. It is anticipated that there is a low risk of cost 
increases that would jeopardize this project because multi-tiered contingencies that are typical of 
those used for similar Denver-area projects were included in the cost estimates provided.  

Alternatives 1, 2, and 4 were designed to provide the same amount of water as Alternative 3 (an 
average year yield of 8,539 acre-feet) and thus provide an even basis for comparing costs. The water 
sources for all of the surface water development alternatives (Chatfield, Penley and the gravel pits) 
are the same, South Platte River water. Thus, the assumption was made that the same water rights 
could successfully be changed to store the same water from the river but it is stored in different 
storage vessels. The water source for the non-tributary groundwater (NTGW) is the groundwater in 
the aquifers under the metro area, the Denver, Arapahoe and Laramie Foxhills groundwater 
aquifers, collectively known as the Denver formation. 

Costs for Alternatives 1, 2 and 4 were derived from multiple sources. Alternative 1 is the no action 
alternative that includes the construction of the Penley reservoir, which would be located off-
channel near Chatfield Reservoir, and new gravel pit storage for project participants downstream of 
the metro area. Alternative 2 is a second no action alternative that assumes the continued use of 
NTGW for the project participants now using NTGW, and new gravel pit storage for other project 
participants. Alternative 4 includes less reallocated storage space in Chatfield Reservoir combined 
with some NTGW use and small gravel pit storage for some participants. The primary most costly 
components of these alternatives are:  construction of the Penley reservoir, including appurtenant 
facilities to deliver the water to and from the reservoir; NTGW usage that includes the drilling and 
operation of additional NTGW wells and appurtenant facilities to deliver water from the wells; and 
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new gravel pit construction and the appurtenant facilities related to moving water to and from the 
new gravel pits. Additional key costs estimated are the costs to operate and maintain these facilities 
and to repair, rehabilitate, and replace them, when needed. 

The Penley reservoir cost estimates were provided by a consultant who had extensive familiarity 
with costing similar projects. The volume for Penley reservoir is 12,725 acre-feet. The work by the 
consultant was conveyed in a memo detailing the capital cost components that included a 25% 
contingency. At the time the cost estimate was made, the consultant was also on the design team 
developing the Reuter-Hess Reservoir, another off-channel reservoir designed to store 16,200 acre 
feet in the south Denver metro area. The estimates identified the cost components for the reservoir 
construction, land acquisition, pump station and pipeline that allow the project to divert from the 
South Platte River. Also the cost estimates included cost estimates for operation and maintenance 
(O&M) as well as repair, rehabilitation, and replacement (RR&R) in perpetuity or until the water 
storage is no longer contracted. 

The NTGW costs were derived from an extensive regional study prepared for the South Metro 
Water Supply Study Board by five prominent consulting engineering and financing firms in 2004. 
Douglas County Water Resource Authority, the Denver Water Board, and the Colorado River Water 
Conservation District requested and financed the study, which assessed the viability of continued 
NTGW use by the region. The study was extensively reviewed by local agencies. It presented the 
first of its kind analysis on a regional basis of the costs of additional NTGW use by multiple 
agencies in the south Denver Metro area. The study had a 50 year forecasting period and developed 
the most reliable information available on the number of additional wells that entities would most 
likely need to drill and operate to meet their projected future water supply demands. The costs to 
drill wells were subsequently updated using information provided by a consulting engineering firm 
familiar with timely information on well drilling costs. The information was documented in a 
memorandum supplied to the Corps and its contractor. 

The gravel pit cost estimates were developed by a local consulting engineering firm that was 
representing one of the project participants. As documented in the FR/EIS, in recent decades 
multiple gravel pits dug in the north Denver metro area near the South Platte River for the mining 
of gravel have subsequently been converted to viable water supply reservoirs. The consultant 
supplied cost estimates of recent gravel pit development projects, including the costs for 
appurtenant facilities (pipelines or ditches) used to transport water to and from the gravel pits. 
Additional cost information supplied by the consultant included O&M and repair, rehabilitation, and 
replacement estimates for key facilities. The gravel pit estimates included a 20% contingency. 

The recommended alternative is Alternative 3, the reallocation of 20,600 acre-feet of storage. Costs 
for Alternative 3 are primarily comprised of the cost of recreation facility modifications and the cost 
of environmental mitigation. 

Summary of Costs of the Alternatives 
Table 1 summarizes the first costs of each of the alternatives. These costs summarize costs from the 
Compensatory Mitigation Plan (Appendix K of the FR/EIS), the Recreation Facilities Modifications 
Plan (Appendix M of the FR/EIS), the SMWSS study, local experts, and the Corps of Engineers. 
Table 1 contains entries for Denver Botanic Gardens for each alternative to assist with its water 
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needs for its facility located at Chatfield Reservoir. Instrumentation cost for Alternatives 3 and 4 
include the installation of fifteen piezometers.  

Project first costs, as presented below are implementation costs excluding operation, maintenance, 
repair, rehabilitation, and replacement cost. Construction costs and construction contingency costs 
are included. These costs for Alternatives 1, 2 and 4 are described above. The major costs for 
Alternative 3, the recommended plan, are presented in the sections below. 

As shown in Table 1, Alternative 3 is the least costly of the alternatives. The Total First Cost for 
Alternative 3 is approximately $106.6 million, compared to approximately $133.7 million for 
Alternative 4, $151.9 million for Alternative 2, and $311.8 million for Alternative 1.  

Table 1. Summary of First Costs 

 
Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Specific (Infrastructure) 
    

 
Chatfield Reservoir $0 $0 $0 $0 

 
Instrumentation (15 Piezometers) $0 $0 $710,000 $710,000 

 
Wells $71,593,235 $71,593,235 $0 $26,672,972 

 
Gravel Pits $79,666,399 $79,666,399 $0 $60,406,470 

 
Penley Reservoir $159,953,896 $0 $0 $0 

 
Other User (Denver Botanic Gardens) $631,514 $631,514 $78,519 $476,440 

Total Specific $311,845,044 $151,891,148 $788,519 $88,265,882 
Recreation Modifications $0 $0 $47,303,435 $23,535,167 
Environmental Mitigation $0 $0 $58,545,585 $21,883,544 
Total First Cost $311,845,044 $151,891,148 $106,637,539 $133,684,593 

 
Development of Costs for Recreation Modifications and Environmental Mitigation 
The Recreation Facilities Modification Plan (Appendix M of the FR/EIS), which includes estimated 
construction costs, was completed by EDAW, later AECOM, under the direction of Colorado State 
Parks (now Colorado Department of Parks and Wildlife) and the Colorado Water Conservation 
Board. Estimated costs include work for all in-kind recreation facilities. EDAW/AECOM was 
selected as a qualified planning firm specializing in planning for recreational facilities. They have 
experience in developing costs for similar projects, and the costs they used were based on recent, 
comparable projects.  

The Recreation Facilities Modification Plan received multiple reviews by Colorado State Parks prior 
to being included in the FR/EIS. It details each specific component of the recreational areas at 
Chatfield that will be impacted by the project and gives estimated costs to complete in-kind 
replacement (Appendix 1 of Appendix M). 

The assumptions used in the cost estimates are described in detail on pages 4-3 and 4-4 in 
Appendix M. A contingency of 30% was applied to cost estimates prepared by EDAW/AECOM 
for recreation modification work. The cost contingency and other cost estimate and design services 
allowances are shown on page A1-1 of Appendix M.  
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Cost estimates for specialized aspects of the project, such as roadways, dikes, the marina, and soils 
work were made using sub consultants with specialized expertise in those areas. Cost information 
was compiled by the water providers into Excel spreadsheets using the same unit values for each of 
the project participants and documenting the cost assumptions, and other assumptions in footnotes 
on each spreadsheet. Additional assumptions included the estimated life of key facilities, the cost for 
required legal transactions, project components, and related information. The spreadsheets were sent 
to the Corps’ contractor for further use in overall cost determinations for each alternative. The 
Compensatory Mitigation Plan (Appendix K of the FR/EIS) was prepared by ERO Resources 
Corporation (ERO) under the direction of the water providers and the U.S. Army Corps of 
Engineers (Corps). The Compensatory Mitigation Plan includes estimated design, construction, 
property acquisition, and maintenance costs for on-site and off-site mitigation for project-related 
impacts to the target environmental resources of Preble’s meadow jumping mouse, wetlands, and 
birds. ERO was selected to prepare the Compensatory Mitigation Plan as a qualified environmental 
consulting firm with expertise in environmental impact analysis and mitigation. 

ERO has experience in developing and reviewing costs for environmental mitigation projects, 
including wetland mitigation and riparian habitat enhancement projects associated with 
compensatory mitigation requirements for Clean Water Act Section 404 permit requirements and for 
Endangered Species Act Incidental Take Permits. In addition to the Chatfield Reallocation FR/EIS, 
ERO is working on several other large Colorado water supply projects that include reviewing 
various cost estimates for construction and mitigation. Also, as part of its on-call services contract 
with Urban Drainage and Flood Control District (UDFCD), ERO assists with the design, 
construction, and monitoring of dozens of mitigation projects. In addition to its internal experience, 
ERO developed the FR/EIS Compensatory Mitigation Plan line-item unit costs based on average 
unit costs for 35 recent Denver metropolitan-area channel improvement projects with UDFCD 
funding in the UDFCD Bid Tabulation software (available at the UDFCD website). ERO also 
consulted with local individuals who have specialized expertise in mitigation construction and 
management costs and land management costs and are employed by another environmental 
consulting firm, two consulting engineering firms, and Douglas County Open Space.  

The Compensatory Mitigation Plan was reviewed multiple times by the water providers, Colorado 
State Parks and the Corps prior to being included in the FR/EIS. The assumptions used in the cost 
estimates are described in detail in sections 6.1.3 and 8.1 of the Compensatory Mitigation Plan and 
in Attachment E-1 of Appendix E and Appendix G of the Compensatory Mitigation Plan. A 
contingency of 15 percent was applied to construction, management, and monitoring activities and a 
20 percent contingency was applied to enhancement and property acquisition activities. The 
increased contingency for property acquisition and conservation easement costs was applied because 
of the greater uncertainty in future land costs, negotiations with landowners, and construction costs. 
The choice of contingency values was based on experience, professional judgment, and input from 
professionals experienced with construction and land protection costs. Specific cost contingencies 
applied to the off-site critical habitat mitigation activities by the project engineer are included in the 
total cost per activity estimate and are shown in Attachment E-1 of Appendix E of the 
Compensatory Mitigation Plan. Each project participant reviewed the cost estimate information 
described for their entity. Participants agreed to the use of the various local sources and agreed to 
the reasonableness and applicability of the estimates. The sponsor and participants are aware that the 
costs reflected are estimates and they shall be responsible for any costs over and above those 
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estimated in the report necessary to meet the requirements of the Recreation Facilities Modification 
Plan and the Compensatory Mitigation Plan. The Corps of Engineers does not endorse nor certify 
the estimated costs reflected in this appendix. The sponsor is responsible for funding any cost 
increases. Costs in this appendix were escalated to Fiscal Year 2013 dollars and, as stated, included 
contingencies. 

Recreation Modification Costs for Alternative 3 
Alternative 3 requires recreation modification due to the storage reallocation at Chatfield Reservoir. 
Appendix M presents the modifications required. Table 2 summarizes these costs.  

Table 2. Alternative 3 Recreation Modification Costs 

Recreation Modification Area* Cost 
North Ramp $1,286,172 
Massey Draw $723,417 
Eagle Cove $449,658 
Deer Creek Day Use & Balloon Launch Area $1,575,487 
Swim Beach $10,329,151 
Jamison $2,021,336 
Catfish Flats $1,824,676 
Fox Run $324,611 
Kingfisher Area $311,886 
Gravel Ponds Area $229,730 
Platte River $118,413 
Marina Point $2,613,462 
South Ramp Including Marina $9,563,095 
Roxborough Cove $432,510 
Plum Creek $505,274 
Roads and Bridges $13,283,583 
SUBTOTAL, INITIAL/IMPLEMENTATION COSTS $45,592,461 
SUBTOTAL, Additional Tree Removal Costs^ $1,710,975 
TOTAL, REC. MOD. INITIAL/IMPLEM. COSTS $47,303,435 
^ Costs not in Appendix M; specific tasks, estimated calendar year 2010 cost of each task, and assumptions 
regarding unit pricing are provided in Section 4.0 of Appendix Z.  
^ No contingencies were added because costs are for removing all trees below 5439 ft msl, but some trees 
below 5439 ft msl will not be cut (Adaptive Mgt. Plan, Appendix GG).  
* The summary costs and contingencies/markups above as well as the detailed costs for each area are in 
Appendix 1 of Appendix M. 
*These "Other" allowances are 12% Contractors General Conditions, 7% Contractors Overhead and Profit, 
and 2.4% (6% of 40% of Subtotal) Federal Wage Rate Factor. 
* Does not include Owners Construction Phase Contingency of 5% because CDNR (non-Federal 
sponsor/owners of the reallocated storage), not Corps, is the contractor. 

 
Environmental Mitigation Costs for Alternative 3 
Alternative 3 requires mitigation to address the effects of storage reallocation. Appendix K provides 
detail of the environmental mitigation plan. Table 3 presents the costs from Appendix K.  
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Table 3. Alternative 3 Mitigation Costs 

Compensatory Mitigation Plan 
Sites 

Concept 
Plan Cost 

Contin-
gencies++ 

25% Design 
& Mobiliza- 
tion Cost+ Subtotal 

20%  
Contingency 

(Offsite 
Non-CHU)+++ 

20% Conting. 
(Onsite Const. 
Activities)+++ 

FY13, Q1 
Cost 

Onsite Mitigation, Marcy Gulch 
Sites 1 & 2+ 1,211,080 0 302,770 1,513,850 0 302,770 1,816,620 
Onsite Mitigation, Deer Creek 
Sites 1-4+ 2,011,548 0 502,887 2,514,435 0 502,887 3,017,322 
Onsite Mitigation, Plum Creek 
Sites 1-10+ 6,121,794 0 1,530,448 7,652,242 0 1,530,448 9,182,690 
Onsite Mitigation, S. Platte R. 
Sites 1-13+ 5,745,311 0 1,436,328 7,181,639 0 1,436,328 8,617,967 
SUBTOTAL, ONSITE 
MITIGATION 15,089,733 0 3,772,433 18,862,166 0 3,772,433 22,634,599 
Offsite Critical Habitat (CHU) 
Mitigation, Sugar Creek 2,473,890 1,405,812 0 3,879,702 0 0 3,879,702 
Other Offsite Mitigation, Real 
Estate Costs 13,477,400 0 0 13,477,400 2,695,480 0 16,172,880 
Other Offsite Mitigation, 
Enhancement 15,183,400 0 0 15,183,400 3,036,680 0 18,220,080 
SUBTOTAL, OTHER OFFSITE 
MITIGATION 28,660,800 0 0 28,660,800 5,732,160 0 34,392,960 
TOTAL, INITIAL ENV. 
MITIGATION COSTS 

      
60,907,261 

+Detailed quantities, unit pricing, labor costs, design/mobilization, and assumptions for each on-site mitigation site are included in Appendix G to Appendix K. 
++Attachment E-1, Appendix E of Appendix K shows most tasks have contingencies of 15% (capital costs), 21.5% (other construction costs), and 18% (implementation 
costs). 

+++Table 16 of Appendix K indicates that contingencies of 20% were added to real estate costs and enhancement activities (construction, planting, fencing, etc.). 

 

SUMMARY 
Recreation modification costs and environmental mitigation costs were provided by the state and 
providers. Firms with expertise in these areas developed the costs. Costs were reviewed and 
approved or certified as appropriate. Costs in this appendix were escalated to Fiscal Year 2013 
dollars and include contingencies. Project first costs are implementation costs including construction 
costs and construction contingency costs, and excluding operation, maintenance, repair, 
rehabilitation, and replacement cost. The recommended alternative is Alternative 3 and is the least 
costly of the alternatives. The Total First Cost for Alternative 3 is approximately $106.6 million, 
compared to approximately $133.7 million for Alternative 4, $151.9 million for Alternative 2, and 
$311.8 million for Alternative 1. Costs for Alternative 3, are primarily comprised of the cost of 
recreation facility modifications and the cost of environmental mitigation. 
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Appendix Z 
Tree Management Plan   



Tree Management Plan 
 

1.0 Introduction 
As indicated in the impacts evaluation (Chapter 4 of the FR/EIS), some trees would be 
killed as a result of the increase in pool elevation and attendant inundation under the 
proposed reallocation alternatives.  Dead trees would be a potential hazard to boaters and 
other park visitors, and to dam operations.  The trees would also be difficult to remove after 
inundation occurred.  Because of these safety and logistical concerns, it was decided that 
trees that would most likely be impacted by inundation should be removed before 
inundation occurs.  This plan provides an evaluation of the acres of trees that would need to 
be removed, the options for removing the trees, and the estimated costs if the Proposed 
Action (Alternative 3 - 20,600 acre-ft of storage, target pool elevation 5444 ft msl) is 
approved.  If Alternative 4 (7,700 acre-ft of storage, target pool elevation 5437 ft msl) is 
selected, the acres of trees and costs of removal would be proportionately less since the 
target pool elevation is 7 feet lower than Alternative 3.    

2.0 Evaluation of Tree Mortality and Target Elevation for Tree 
Removal 
Trees are more susceptible to the impacts of flooding and inundation during the growing 
season (Kozlowski 1997); flooding during the dormant season typically has little impact on 
trees (Bell and Johnson 1974). Therefore, the analysis of impacts on trees under the 
proposed reallocation alternatives focused on the pool elevations that could be reached 
during the growing season.  

The growing season in the Chatfield study area was estimated from data from the Colorado 
Climate Center for a weather station at Kassler, Colorado (Doesken 2006). The boundaries 
of the growing season were based on the median dates when 28 degrees Fahrenheit (the 
temperature at which hardier plants freeze) is last reached in the spring and first reached in 
the fall, based on the years 1975 to 2005. These dates are April 25 and October 11, 
respectively, and correspond to a growing season of approximately 170 days.  

The evaluation of potential tree mortality focuses on the plains cottonwood (Populus deltoides 
var. occidentalis) because they are the dominant tree species in the area potentially inundated 
by increased water storage in Chatfield Reservoir. Trees that are tolerant of flooding, 
including the plains cottonwood, may withstand an entire growing season of inundation. 
However, they are killed when they are inundated for two consecutive growing seasons 
(USFS 1993, Teskey and Hinckley 1978, Whitlow and Harris 1979). Some studies (such as 
Yin et al. 1994) indicate that flooding for even one growing season can result in significant 
mortality in mature cottonwoods. Saplings are even more susceptible to flooding than 
mature trees (Yin et al. 1994). 

Willows (Salix spp.) also occur in the area potentially inundated by increased water storage.  
Information on their susceptibility to flooding is more limited than the literature for 
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cottonwoods, however, willows are generally somewhat more flood tolerant than 
cottonwoods.  However, willows at Chatfield occur closer to the reservoir (see Figure 1) and 
would experience more significant levels of inundation than cottonwoods.  The increased 
intensity of inundation could somewhat offset their greater flood tolerance, and thus put 
them at similar risk of impacts due to flooding.    

2.1  Inundation of Trees under the Proposed Action (Alternative 3) 
The Corps’ reservoir modeling results were used to calculate the frequency and duration that 
trees could be inundated under Alternative 3.  One-foot increments in pool elevations 
between 5432 and 5444 ft msl were evaluated by counting the number of days in the 
growing season that each pool elevation would be exceeded during each year of the period 
of record (POR) in the Corps’ model.  For each pool elevation, this value was divided by the 
total number of days in the growing season (i.e., 170) to calculate the percent of the growing 
season that the pool elevation would be exceeded during each growing season in the POR.  
For example, the Corps’ model predicts that pool elevation 5438 ft msl would be exceeded 
for all 170 days of the growing season in the first year of the POR; thus the percent of the 
growing season that would be exceeded for that year is 100%.  This value is plotted on the 
chart for 5438 ft msl (see Figure A-7 in Attachment A).  This calculation was repeated for 
each year in the POR and plotted on the chart for that elevation (see Attachment A).  Based 
on the review of the literature, 90% was selected as a threshold representing a significant 
portion of the growing season.  For each pool elevation, a count was made of the number of 
years in the POR where the duration of inundation would be 90% or greater.  For example, 
at 5438 ft msl, the Corps’ model predicts that an inundation duration of 90% would be 
reached 25 times out of the 59-year POR, or 42% of the growing seasons in the POR (see 
Figure A-7).  As indicated above, consecutive years of inundation is considered a very 
important factor in estimating lethality to trees, so a count was made of the instances of 
consecutive years in the POR where inundation during the growing season was predicted to 
be 90% or greater.  For example, at 5438 ft msl, there were six instances during the POR 
where consecutive years would reach at least 90%, including one instance of six consecutive 
years.  The results are summarized in Table 1 for each one-foot elevation increment between 
5432 and 5444 ft msl.  Individual charts for each pool elevation are included in Attachment 
A. 

Table 1.  Projected Inundation During the Growing Season 

Elevation (ft msl) 

Number of Years with      
> 90% Inundation During 

the Growing Season 
(percent of POR shown in 

parentheses) 

Number of Instances of 
Consecutive Years with    

> 90% Inundation During 
the Growing Season 

(maximum number of 
consecutive years shown 

in parentheses) 

5432 43 (73%) 4 (32) 
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5433 41 (69%) 4 (32) 

5434 40 (68%) 4 (32) 

5435 39 (66%) 5 (27) 

5436 35 (59%) 6 (12) 

5437 31 (53%) 7 (8) 

5438 25 (42%) 6 (5) 

5439 18 (31%) 6 (3) 

5440 13 (22%) 3 (2) 

5441 8 (14%) 1 (2) 

5442 4 (7%) 1 (2) 

5443 1 (2%) 0 

5444 0 (0%) 0 

 

Table 1 shows that the elevations from 5432 to 5437 ft msl have a significant number of 
years in the POR (>50%) where inundation would occur for at least 90% of the growing 
season.  These elevations also include multiple instances of consecutive years of inundation, 
including lengthy periods (from 8 to 32 consecutive years) of >90% inundation.  Given the 
substantial duration and frequency of inundation during the growing season, it is assumed 
that cottonwoods from 5432 to 5437 ft msl would have a high likelihood of being killed 
under Alternative 3.  At the 5438 and 5439 ft msl elevations, though not as pronounced as 
the 5432 to 5437 ft msl interval, significant inundation still would be expected during the 
growing season, as well as multiple instances of consecutive years of significant inundation.  
At 5438 ft msl, the Corps’ model predicts that 42% of the years in the POR would have 
inundation for at least 90% of the growing season, and six instances of consecutive years of 
>90% inundation would occur.  At 5439 ft msl, 31% of the years in the POR have 
inundation for at least 90% of the growing season, and six instances of consecutive years of 
>90% inundation are predicted.  Based on these results, it is likely that trees at these 
elevations also would be killed under Alternative 3.  At 5440 ft msl, 22% of the years have at 
least 90% inundation; however, there are only three instances of consecutive years of >90% 
inundation.  This reduced degree of inundation does not strongly indicate there would be 
significant tree mortality at this elevation.  Above 5440 ft msl, from 5441 to 5444 ft msl, the 
frequency of inundation would be even less, and the percent of years with significant 
inundation would be relatively low (2 to 14 %).  In addition, in this elevation interval the 
number of instances of consecutive years of significant inundation would be very low, with 
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5441 and 5442 ft msl each having only one instance of consecutive years with significant 
inundation, and with no instances of consecutive years with significant inundation at 5443 ft 
msl.  Given these low frequencies of inundation, it is unlikely that cottonwoods would be 
killed at pool elevations above 5440 ft msl.   

In summary, the modeling results indicate that trees would likely be killed at elevations up to 
5439 ft msl, and would not likely be killed above 5440 ft msl.  The results are less clear for 
the area between 5439 to 5440 ft msl.  It is possible that some portion of the trees in this 
area could survive the expected frequency of inundation.  This plan takes a conservative 
approach by proposing to remove trees up to 5439 ft msl, and to use an adaptive 
management approach for trees above 5439 ft msl, as discussed below. 

Adaptive Management.  There is some degree of uncertainty in estimating the elevation at 
which trees would likely be killed.  The uncertainty is due in part to the reservoir model, the 
availability of water for storage and how reservoir operations would occur under the 
proposed reallocation, and in part due to predicting how the trees would respond to 
inundation.  A conservative approach has been taken by limiting the trees to be removed to 
those areas where it is highly likely that the trees would be killed (i.e., up to 5439 ft msl).  For 
areas between 5439 and 5444 ft msl, an adaptive management approach would be used.  The 
area between 5439 and 5444 ft msl includes approximately 61.1 acres of trees (see Table 2 in 
Section 2.2).  The adaptive management approach would entail leaving these trees in place 
and then monitoring the trees for signs of severe stress and mortality, and removing 
unhealthy and dead trees from this area on an as needed basis to eliminate potential risks to 
visitor and dam safety.  

2.2  Number of Acres Affected 
In order to develop cost estimates for tree removal, it was necessary to calculate the acres of 
trees targeted for clearing (i.e., up to 5439 ft msl).  The trees considered for removal included 
areas defined as plains cottonwoods, narrowleaf cottonwoods (Populus angustifolia), 
cottonwood seedlings, sandbar willows (Salix exigua), or areas that included a mix of species 
that included at least one of these species, as described in the Colorado State Park’s 2001 
report “Vegetation Assessment Report, Chatfield State Park”.  Peachleaf willow (Salix 
amygdaloides) also occurs in this area, but was not delineated in the 2001 report.  Figure 1 
shows the area covered by cottonwoods and willows below 5444 ft msl.  The figure includes 
a red line highlighting the 5439 ft msl elevation.  Table 2 shows the acres of trees at eight 
elevation intervals up to an elevation of 5444 ft msl, with a total of approximately 357.4 
acres of trees at or below 5444 ft msl.  Table 2 also shows that up to 5439 ft msl there are 
approximately 296.3 acres of trees, including approximately 243.5 acres of cottonwoods and 
52.8 acres of willows.  Most of the trees are approximately 8 to 12 inches in diameter.  The 
mature cottonwoods are much larger and may range from 30 to 50 inches in diameter. 

There is some uncertainty associated with the estimated acres of trees to be cleared; this is 
due in part to limitations in the available data and mapping.  For example, there is a small 
area of trees along the dam and north-northeast of the mouth of Plum Creek, however the 
available GIS mapping does not show these trees.  In addition, there is a small area of trees 
along the shoreline of the large pond south of the main road.  This pond would be protected 
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from direct inundation by the proposed berm, however, the water level in the pond would 
likely still increase due to seepage from the berm and elevation of the water table, and thus 
potentially inundate these trees.  To be conservative these trees have been included in the 
estimate of the area to be cleared. 

There is an interest in leaving a small portion of trees in place below 5439 ft msl to provide 
wildlife and fisheries habitat.  Specific trees to be left in place would be identified and 
evaluated by a team of representatives from the Corps, Colorado State Parks (Parks), and the 
Colorado Division of Wildlife (CDOW).  The Chatfield project's designated Special 
Technical Advisors would be given the opportunity to provide input to this process.  The 
Corps would have the final determination on what trees would be retained or removed.  
Under Alternative 3 some trees near the mouths of the South Platte River and Plum Creek 
would be left in place for wildlife and fisheries habitat.  These areas are well south of the 
buoy areas and are inside the no-wake boating zones.  Tree selected for wildlife habitat 
would be left standing, and trees selected for fisheries habitat would be felled and anchored 
in the water.  The trees would be marked as necessary for public safety, and would be 
monitored to ensure that they do not become hazardous to park visitors or dam safety.  The 
trees would be removed if they became a safety hazard that could not effectively be 
controlled.  Another area of interest for retaining some trees for wildlife habitat is the area of 
mature cottonwoods that are located south of the main park road and between the South 
Platte River and the proposed berm (see Figure 1).  As seen on Figure 1, most of this area is 
below 5439 ft msl.  It is anticipated that a small portion of these trees would be left in place 
for wildlife habitat.  These trees would also be monitored to ensure that they would not 
become a hazard.  As previously indicated, if the tree hazards could not effectively be 
controlled, then the trees would be removed.  

In addition, some of the cut trees could be moved to elevations above 5444 ft msl to provide 
downed woody debris for enhancement of Preble’s meadow jumping mouse habitat.  
Decisions regarding placement of woody debris would also be reviewed and approved by the 
team of representatives from the Corps, Parks, and CDOW. 

Table 2.  Number of Acres of Trees at Each Elevation Interval 

Elevation 
Interval  (ft msl) 

Vegetation Types 
Total Acres of 
Trees in this 

Elevation 
Interval (3) 

Cumulative Total 
Acres of Trees at 
this Elevation (3) 

Cottonwoods 
(1) 

Mix with 
Cottonwoods 

(2) 
Sandbar 
Willow 

<5432 94.5 10.2 42.5 147.2 147.2 
5432-5434 53.5 0.6 2.2 56.3 203.6 
5434-5436 35.6 0.9 1.7 38.2 241.8 
5436-5438 33.5 0.0 5.4 38.9 280.7 
5438-5439 14.5 0.0 1.1 15.6 296.3 
5439-5440 14.0 0.0 1.0 15.0 311.3 
5440-5442 19.7 0.0 3.0 22.7 334.0 
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5442-5444 20.3 0.0 3.1 23.5 357.4 
Total = 285.7 11.7 60.0 357.4  

 
(1) Includes GIS vegetation layers designated as "plains cottonwoods", "narrowleaf cottonwoods", and 
"cottonwood seedlings" ("Vegetation Assessment Report, Chatfield State Park", Colorado State Parks, 
2001). 
(2) Includes GIS vegetation layers designated as including cottonwoods and at least one non-cottonwood 
species such as grasses, weeds, and willows. 
(3) Includes all - "Cottonwoods", "Mix with Cottonwoods", and "Sandbar Willow". 

 

3.0  Tree Removal Options 
 
A field trip was conducted at the Park on December 9, 2009 to begin evaluating the options 
for tree removal.  The following determinations were made during this meeting, which 
included the Colorado State Forest Service (CSFS), Colorado State Parks, the Corps, and 
Tetra Tech.  Tree stumps would need to be ground or removed to eliminate hazards to 
boaters.  To minimize impacts to water quality an effort should be made to remove all 
woody vegetation from the area below 5439 ft msl, including woody debris already on the 
forest floor and wood waste generated from felling trees and grinding stumps.  CSFS 
indicated that there is not a significant market for the cottonwood and willow trees.  
Therefore the cut trees, mulch, and debris would need to be hauled and disposed of off-site.   

Based on these conditions, a clearing and grubbing operation was identified as the most 
appropriate approach for removing the trees and preparing the area for inundation.      

4.0 Cost Estimate for Clearing and Grubbing 
 
Standard construction industry cost information from the RSMeans database (Reed 
Construction Data 2010) was evaluated for the Denver area to develop the cost estimate for 
clearing and grubbing the area up to 5439 ft msl.  Several CSI1 cost categories in RSMeans 
were used to account for the mix of tree sizes in the area to be cleared and grubbed: 
CSI#31111 010 0250 – for trees and stumps to 12 inches in diameter, and CSI#31111 010 
0350 – for larger trees and stumps.  For the cost estimate it was assumed that the area to be 
cleared and grubbed is composed of approximately 26.8 acres of mature cottonwoods (based 
on GIS analysis), and 269.5 acres of smaller trees (up to 12 inches in diameter).  Clearing and 
grubbing unit costs are $3,950 per acre for trees up to 12 inches in diameter, and $7,850 per 
acre for larger trees.  The estimated cost for clearing and grubbing 296.3 acres is 
approximately $1,280,000.  As previously noted, there is some uncertainty in the number of 
acres that would need to be cleared and grubbed, and the total cost would vary accordingly.  
A cost of $6 per cubic yard was assumed for hauling tree waste off-site, based on 
information from facilities in the Denver area that generate mulch products from wood 
waste.  The volume of tree waste was estimated based on general assumptions of tree density 

                                                 
1 CSI = Construction Specifications Institute 
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and size, and information on tree volumes in Pillsbury et al. (1998).  The estimated cost of 
hauling the tree waste off-site for mulch is approximately $240,000.  Hauling costs could be 
offset in the event the contractor is able to resale the material as mulch, firewood or some 
other forest product.  An additional $80,000 is included for planning and project 
management.  The total estimated cost (including clearing and grubbing, hauling, and project 
management) is approximately $1,600,000.   

5.0  Schedule 
 
The schedule for clearing and grubbing the area up to 5439 ft msl would be integrated with 
the phased schedule for filling the pool that is contingent on the completion of 
environmental mitigation milestones.  The area to be cleared would coincide with the 
elevation approved for filling.  In addition, the schedule would be coordinated with the 
construction schedule for the Recreation Modification Plan proposed under Alternative 3 to 
minimize disruption to Park activities and visitors.  The Tree Management Plan would be 
carried out in compliance with the Migratory Bird Treaty Act to avoid impacts to migratory 
birds during migration and breeding periods at Chatfield.  In addition, tree removal would be 
performed to minimize potential impacts to Preble’s mouse during their active season, as 
well as during hibernation.  Depending on the number of crews working simultaneously, the 
project could be completed in approximately one to three months. 
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Attachment A 



 
Figure A-1.  Percent of Growing Season Pool Exceeds 5432 ft msl (under Alt 3) 

 



Figure A-2.  Percent of Growing Season Pool Exceeds 5433 ft msl (under Alt 3) 



Figure A-3.  Percent of Growing Season Pool Exceeds 5434 ft msl (under Alt 3) 



Figure A-4.  Percent of Growing Season Pool Exceeds 5435 ft msl (under Alt 3) 



Figure A-5.  Percent of Growing Season Pool Exceeds 5436 ft msl (under Alt 3) 



Figure A-6.  Percent of Growing Season Pool Exceeds 5437 ft msl (under Alt 3) 



Figure A-7.  Percent of Growing Season Pool Exceeds 5438 ft msl (under Alt 3) 



Figure A-8.  Percent of Growing Season Pool Exceeds 5439 ft msl (under Alt 3) 



Figure A-9.  Percent of Growing Season Pool Exceeds 5440 ft msl (under Alt 3) 



Figure A-10.  Percent of Growing Season Pool Exceeds 5441 ft msl (under Alt 3) 



Figure A-11.  Percent of Growing Season Pool Exceeds 5442 ft msl (under Alt 3) 



Figure A-12.  Percent of Growing Season Pool Exceeds 5443 ft msl (under Alt 3) 



Figure A-13.  Percent of Growing Season Pool Exceeds 5444 ft msl (under Alt 3) 
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Arapahoe County Water and
Wastewater Authority (ACWWA)

Arapahoe County Water and Wastewater

Authority’s (ACWWA) Water Conservation Plan

was approved by the Colorado Water

Conservation Board in 2007. ACWWA’s plan

focused on the reduction in per tap water use

and an overall reduction in demand. ACWWA

has implemented a tiered rate structure and

billing system designed to encourage efficiency.

Both residential and commercial customers are

charged according to an increasing block rate

structure.

ACWWA also has aggressively implemented a

non-potable irrigation program, using raw alluvial

water and treated effluent for landscape

irrigation. This allows the maximization of

ACWWA’s water supply through reuse for

irrigation purposes. ACWWA currently has the

2nd highest number of individual customers

using treated effluent for irrigation under the

Colorado Department of Public Heath and

Environments Regulation 84: Reclaimed Water

Control Regulation program in the State of

Colorado. ACWWA also operates a State

approved augmentation plan which increases

the utility of its water supply.

ACWWA currently distributes Water Leak

Detection Kits which consist of an instructional

card and dye tablets to help customers identify

leaky toilets within their homes. ACWWA also

conducts an outreach program to HOAs within

its service area in an effort to educate the

consumers on various ways to save water.

During the peak usage months, ACWWA has

implemented a Watering Schedule, which

assists in maintaining an efficient water

management/operations program, including

conservation.

In 2010, ACWWA will begin a pilot rebate

program for customers who purchase high

efficiency clothes washers and sprinkler controls

that respond to the weather. ACWWA also has

plans to modify their current web page to include

increased awareness of water conservation with

links to other helpful resources.

ACWWA’s CWCB approved water conservation
plan can be found at
http://cwcb.state.co.us/conservation/relatedI
nformation/wcps/

Castle Pines Metropolitan District

On October 15, 2009, Castle Pines Metropolitan

District (CPMD) submitted a Water Conservation

Plan to the Colorado Water Conservation Board

(CWCB) for review and approval. This Plan

complies with the Water Conservation Act of

2004 and follows the Water Conservation Plan

Development Guidance Document established

by the CWCB. The draft plan was available for

public review and comment from July 27, 2009

to September 26, 2009.

The scope of the Water Conservation Plan

(Plan) include water conservation goals,

cost/benefit analyses for various chosen

conservation activities as well as those not

chosen for implementation, descriptions of

selected activities, and the specific protocol for

implementation of chosen activities. The Plan

indicates that CPMD will evaluate each

conservation activity. Specifically, CPMD has

and will evaluate the actual cost/benefit ratios

compared to the projected cost/benefit ratios of

each conservation activity. Copies of the Plan

are available on the website

www.castlepinesmetro.com.

The conservation goal focused on the highest

water use categories and is identified in the Plan

as 16% reduction in peak day demand. CPMD

plans to attain this goal through the following

activities:

 4-tiered block rate structure

 Educational seminars for residents
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 Educational seminars for landscape

contractors working within CPMD’s

service area

 Water-wise demonstration garden

available to public

 Residential and commercial water audits

conducted by staff

 Advanced leak detection for distribution

system

 Residential and commercial rebates for

installation of weather-based irrigation

technology

 Residential and commercial rebates for

installation of tipping bucket rain gauges

 Residential and commercial rebates for

irrigation system repairs

 Residential and commercial rebates for

sub-soil improvement and existing plant

replacement with water-wise plant

material

 Irrigation Plan submittal and approval for

retrofits or new landscape installation

 Irrigation system audits provided by third

party organizations

 Reuse water supplied to both golf

courses for irrigation

CPMD teaches by example through its indoor

and outdoor water conservation activities which

include installation of five dual-flush toilets in its

office building and use of a central irrigation

control system that utilizes on-site weather data

to manipulate amount of water applied through

irrigation events.

CPMD has witnessed conservation success

even though the Plan has not yet been approved

by the CWCB. A major success in 2009 was

one Sub-association used 2.7 MG less water

than the average used between 2004 and 2008.

This was accomplished through intense

educational efforts and communication between

CPMD, a Sub-association Board member and

the Sub-association landscape manager on

irrigation repairs, leak detection, and central

irrigation control system management.

More successes include 30 to 50 % water use

reductions due to ET Controller installations,

irrigation repairs, and irrigation clock

management in single-family residences.

Castle Pines North Metropolitan
District

Introduction

The Castle Pines North Metropolitan District

currently serves approximately 3,200 single

family residential homes and some retail

development. The current population of Castle

Pines North is approximately 9,600 people. The

current service area covers approximately 3.8

square miles of land. The District is

approximately 93% built out with only 240 empty

single family lots available. Currently the Castle

Pines North Metropolitan District is supplied by

11 Denver Basin groundwater wells. During the

irrigation season wastewater return flows

generated by the Castle Pines North

Metropolitan District are delivered to a non

potable reuse system that is used to irrigate The

Ridge Golf Course.

On June 19, 2006 the Castle Pines North

Metropolitan District became the first entity in

the State of Colorado to develop and adopt a

water conservation plan in accordance with the

recommendations outlined in the Colorado

Water Conservation Board's (CWCB) Water

Conservation Plan Development Guidance

Document. Castle Pines North Metropolitan

District’s Conservation Plan became the model

document and its format has been copied by

many other entities throughout the State of

Colorado.

Conservation Plan Goals

The Conservation Plan established by the

Castle Pines North Metropolitan District

(CPNMD) plan established six goals that are

shown below.
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1. Provide a water savings target of an

additional 175 to 220 acre-feet per year

(AFY) based on 2003 water demand

patterns (16 to 20 gallons per capita per

day [gpcd] based on projected population

at build out) through existing and

additional conservation measures and

programs.

2. Select conservation measures and

programs that target outdoor irrigation and

customers of high use. Target customers

include the following:

 Residential (indoor and outdoor usage)

 District irrigation of parks and open

space

 HOA irrigation

3. Closely monitor District irrigation on parks

and open space.

 Maintain 2005 irrigation levels on parks

and drip irrigation

 Reduce open space irrigation by an

additional 10 percent (5.9 AF) with a

total outdoor District usage not to

exceed 93 AFY. (District metered

usage in 2005 was 98.9 AF)

4. Provide assistance to the homeowner

associations in reducing irrigated turf by

25 percent.

5. Select conservation measures and

programs that is compatible with the

community.

6. Establish a monitoring system that collects

a sufficient amount of data to effectively

measure the success of conservation

programs and measures on an annual

basis.

Rate Structure

In June 2004 the Castle Pines North

Metropolitan District implemented one of the

most innovative tiered water rates structures in

the State of Colorado. This Inclining Block Rate

Structure is unique in that it uses average

monthly irrigation requirements in addition to

actual lot size to determine a customer’s

monthly water budget. In other words, every

month each and every lot has a separate and

unique irrigation water budget. In conjunction

with the monthly water budget the District has

also implemented a four tier pricing system. The

2009 residential water rates and tiers are shown

below.

Residential Water Usage, Per 1,000 Gallons,
Per Month

Tier 1 $ 3.30 within budgeted gallons

Tier 2 $ 4.28 100.01% - 120% over budgeted
gallons

Tier 3 $ 5.96 120.01% - 140% over budgeted
gallons

Tier 4 $ 11.38 Greater than140.01% over
budgeted gallons

*Winter Budget = 9,000 gallons at Tier 1

Rebates

In addition to implementing the Tiered Water

Budget as described above the District has been

offering rebates to its customers since 2005.

Currently the Castle Pines North Metropolitan

District is offering the following rebates:
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Item Benefit Rebate: Up To

Rain Sensors Overrides irrigation system by
detecting rainfall.

$100
(Limit one per household)

Programmable Irrigation
Clock

Sets time limits to help conserve
water; allows every 3rd day cycle.

$75
(Limit one per household)

ET Controller
(Residential)

Regulates irrigation based on climatic
factors (e.g. temperature & humidity)
that influence evapotranspiration.

$200
(Limit one per household)

ET Controller
(HOA/Commercial)
Effective 6-1-2009

Same as Residential. Varies
For single controllers with 24 or more zones, rebate

will equal 50% of purchase price. For smaller
controllers, rebate will be $200 for every 6

zones. Plans must be approved by the District in
advance.

Sod Replacement
(Residential)

Uses xeriscaping and/or artificial turf
to replace sod and/or high
maintenance grass/plants.

$0.40/sq. ft.
(500 sq. ft minimum – 4,000 sq. ft. maximum – Plans

are to be approved by the District in advance.

Sod Replacement
(HOA/Commercial)
Effective 6-1-2009

Same as Residential. Up to $0.40/sq. ft.
(500 sq. ft minimum – no maximum limit. – Plans are to

be approved by the District in advance.

Low Flow Toilets Uses 1.6 gallons per flush; Old toilets
use three to five gallons per flush.

$100 / toilet
(Limit three per household - applies to replacement

toilet ONLY)

Front Loading or Low
Usage Washing
Machines

Uses 27 gallons or less per load; less
efficient machines use up to 45
gallons per load.

$125 / machine
(Limit two per household)

Water Efficient
Showerhead (NEW)

Uses 2.4 gallons per minute vs. 4
gallons per minute.

$10/showerhead
(Limit four per household – applies to replacement

showerheads ONLY)
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On average the District has expended

approximately $25,000 per year on rebates. In

2009, the District has expended over $36,000 in

rebates which equates to approximately 2% of

overall water sales revenue.

Other Conservation Programs

In September 2007 the Castle Pines North

Metropolitan District was given a grant by the

Colorado Water Conservation Board for the

purchase and installation of a computerized

irrigation control system. The system selected

by the Castle Pines North Metropolitan District is

known as the Calsense Control System. The

Castle Pines North Metropolitan District became

the first entity in the State of Colorado to

implement this sophisticated system. Currently

this system monitors and controls all of the

District’s four parks and several large areas of

irrigated open space. The system monitors,

temperature, precipitation, humidity and

automatically adjusts irrigation system run times

on a daily basis. This control system

automatically shuts down individual zones that

may have developed a leak from either a

missing head or a pipe break. This system alone

has saved the District hundreds of thousands of

gallons of water over the past two years. The

District is currently in the process of offering the

use of this system to several large Homeowners

Associations in the Castle Pines North

Community.

In Calendar Year 2008 the District, working in

conjunction with several water conscious

homeowners to develop a water conservation

outreach program aimed at elementary school

students. This program became know as WARP

(Water Awareness Responsibility Program).

Castle Pines North Metropolitan District’s

proactive support of this innovative water

conservation program has enabled the program

to be expanded throughout the Douglas County

School system and has been presented to

thousands of students throughout Douglas

County.

In addition to the programs described above the

Castle Pines North Metropolitan District has

implemented a wide variety of water saving

programs and projects that clearly demonstrate

the District’s commitment to water conservation.

Those programs and their approximate cost are

listed below:

Project Name Cost

Installed approximately1.54 Acre of Water efficient turf on Monarch Blvd. $ 250,000
North Open Space Xeriscape Demonstration Garden $ 80,000
Landscape Master Plan replace turf in street rights of way with Xeric Material $1,000,000
Remove one acre of Turf in North Open Space and replace with Native Grass $ 25,000
Install Synthetic Turf Soccer Field at Lagae Park $ 500,000

Summary

The District number one goal as established in

its water conservation plan was to reduce water

use by 16 – 20 gallons per capita day as

compared to 2003 water use. In 2003 the per

capita water use for Castle Pines North

Metropolitan District was approximately 178

gallons per capita day. In 2009 the gallons per

capita day was reduced to approximately 142

gallons per capita day which far exceeds the

goal of 20 gallons per capita day reduction
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established in the Castle Pines North

Metropolitan District’s Water Conservation Plan.

Castle Pines North Metropolitan District’s CWCB
approved water conservation plan can be found
at
http://cwcb.state.co.us/conservation/relatedI
nformation/wcps/

Town of Castle Rock

In December 2006 the Town of Castle Rock

(Town) adopted a Water Conservation Master

Plan (Master Plan). The conservation goals

identified in the 2006 Water Conservation

Master Plan include:

 Reduce current and future water

demands – Specifically reduce average

water consumption by year 2030 from

165 gpcd to 135 gpcd. Only three years

after adoption of the Master Plan, the

Town’s gpcd consumption is already

reduced by over 10%.

 Create a community culture that

includes water conservation

 Ensure financial stability

The implementation strategies identified in the

2006 Water Conservation Master Plan include:

 Implement landscape regulations for

new development that result in efficient

use of water, is aesthetically pleasing,

and enhance the type of land use

 Implement incentive programs that

encourage existing properties to be

water efficient and aesthetically pleasing

 Implement rate strategies, such as a

water budget rate structure, that reward

efficient water use and discourage water

waste; and

 Implement public education programs

that allow the Community to make

conservation a way of life.

Since the adoption of the Master Plan, the Town

has implemented all of the strategies listed

above with great levels of success and vast

community support and participation.

 Landscape Regulations & Principles.

In July 2003, the Town adopted the

Landscape Regulations & Principles.

The plan is currently being updated and

will require “water-wise” landscape

designs for all nonresidential, residential

builders, and multi-family developments.

Ultimately, the goal will be to move

away from the current three-day

watering schedule as a demand

management tool, and instead

encourage smart landscaping practices

that reduce water consumption.

 Conservation Rebates. Beginning in

2006, the Town implemented three

conservation rebates for all qualified

Town customers. In June 2009, the

Town added three more rebates. The

conservation rebates include:

o SMART Irrigation Controller

o High Efficiency Washer

o Three-day programmable Timer

o Rotary Nozzle Replacement

o Rain Sensor

o Smartscape Renovation

 Water Budget. In August 2008 the

Town transitioned from an inclining

block rate structure to a “water budget”

rate system for all non-residential

customers. The water budget rate

system for residential customers

followed in August 2009. Currently, the

Town employs two seasonal employees

to patrol and monitor water usage and

adherence to the mandatory watering

schedule. The revenue generated from

watering violations has funded the

conservation education and rebates

programs.

 Conservation Education. Town staff

has developed and administers frequent

“Water Wiser” classes for customers

concentrating on water conservation
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practices, maintenance and

management of sprinkler systems, and

principles of Xeriscape. The Town also

maintains several Xeriscape

demonstration gardens open to the

public with signage to identify plants and

care instructions.

 Landscape Retrofit Projects. The

Town has recently completed 2 different

projects, totaling over $500,000 to

retrofit water thirsty median landscaping

into water wise Xeriscape designs and

efficient irrigation designs. Projects like

this are anticipated to save hundreds of

thousands of gallons each irrigation

season.

Town of Castle Rock’s CWCB approved water
conservation plan can be found at
http://cwcb.state.co.us/conservation/relatedI
nformation/wcps/

Centennial Water and Sanitation
District

On February 24, 2009, the Colorado Water

Conservation Board approved the updated

Water Conservation Plan of Centennial Water

and Sanitation District. The Water Conservation

Plan meets the requirements of the Water

Conservation Act of 2004 and Colorado Revised

Statute 37-60-126.

Centennial’s Water Conservation Plan includes

the evaluation of a number of existing and

potential water conservation measures. Below

is an explanation of current water conservation

activities as well as those recommended for

future implementation in the Water Conservation

Plan.

Current Water Conservation Activities

Conservation Promoting Rate Structure

In the spring of 2003 CWSD was the first water

provider in Colorado to adopt the water budget

rate structure as a means to encourage water

conservation through water rates. This new rate

structure provided individualized water budgets

for all accounts and emphasized the importance

of staying within that budget with a financial

impact on customers who used more water than

their allocated water budget. The water budget

rate structure has played an important role in the

water savings that Centennial Water has

experienced through its conservation program.

Residential water budgets are formulated with

an indoor and an outdoor component. The

indoor component is 12,000 gallons every two

months based on an assumed 65 gallons per

capita per day for a family of three. Customers

can sign an affidavit to receive an additional

indoor allowance for larger families.

The outdoor component is based on the

customer’s actual lot size multiplied by an

irrigable area factor of 45 percent. The 45

percent irrigable area factor was established

based on a sample of aerial images for typical

Highlands Ranch homes. An allowance of 27

inches of water based on historical

evapotranspiration (ET) rates for the area, minus

average annual measurable rainfall, is provided.

These budgeted outdoor amounts are then

allocated based on historical ET for the weeks

within each billing cycle.

Non-residential irrigation customers are

budgeted similarly to the outdoor component of

residential customers. The difference is that

non-residential customers receive a budget

based on actual irrigated area regardless of

plant type. The customer is responsible for

supplying the landscape area data to the

District.

Non-residential indoor water budgets are

calculated based on the size of the meter

servicing the business. Each customer is allotted

189,000 gallons per ¾” equivalent.
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Rates

% of Budget Summer Winter

0-100 % 2.55$ 2.55$

101 - 120% 3.50$ 3.50$

121 - 140% 5.25$ 3.50$

Over 140 % 7.90$ 5.80$

% of Budget Indoor Irrigation

0-100 % 2.55$ 2.55$

101 - 120% 3.50$ 4.00$

121 - 140% 3.50$ 7.00$

Over 140 % 5.80$ 12.00$

Residential

Non-Residential

There have been several issues that have been

addressed since the adoption of the water

budget in 2003.

 Adding a permit program to increase the

water budget over a 3 week period once

per year for customers wanting to add

new sod or make repairs in April, May,

September or October discourages

planting during the heat of the summer.

 A variance for households with a

population greater than three persons

supports fairness throughout the service

area.

 Water budgets were increased by 1,000

gallons per equivalent per month during

the winter to accommodate winter

watering of trees and shrubs, enabling

customers to care for their landscape

during the winter months.

 In 2007 the non-residential irrigation

water rates for water use above 100% of

budget were increased in order to help

encourage water conservation in that

customer group.

 In December 2007 non-residential

indoor water budgets were changed

from allotments based on historical

usage to an allotment based on meter

size as state above. Budgets based

upon historical usage were not effective

in promoting water conservation.

 In 2009 all irrigation customers using

non-potable irrigation were assigned

irrigation budgets similar to potable

water customers. Previously, non-

potable customers were billed at the

base non-potable rates as per our rules

and regulations.

The water budget rate structure has been well

received by customers of the District, and has

been a successful water conservation measure.

The flexibility of the water budget rate system

allows the District to adapt to different issues as

they arise.

Metering

The District has been 100 percent metered since

construction began in 1981. Commercial

irrigation only meters have been encouraged

since 1981 and since 2003 commercial

combination indoor and irrigation meters are no

longer allowed. Centennial Water has an

ongoing program to conduct maintenance,

sample meter accuracy and replace aging

meters on a scheduled basis. Residential water

meters are repaired or maintained in compliance

with American Water Works Association

standards. Commercial meters are pulled

annually and checked for accuracy. Any repairs

or maintenance is also done at this time.

Water Conservation Specialist

In 2004 the District hired a full-time Water

Conservation Coordinator to oversee the

direction and implementation of its water

conservation programs. Technical assistance is

offered for both indoor and outdoor water

conservation techniques including but not limited

to water use audits, leak detection, appliance

water use, landscape materials, irrigation

efficiency and controller scheduling. In addition

the water conservation coordinator conducts

public education programs, evaluates water

conservation measures, and manages the water

monitors employed during the irrigation season.
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Water Efficient Fixtures and Appliances

In accordance with the District’s rules and

regulations, and the uniform plumbing code, low-

flow or water efficient plumbing devices are

required on all new construction. In 1992 the

U.S. Congress passed the U.S. Energy Policy

Act which established maximum allowable water

flow rates for plumbing fixtures. Beginning

January 1, 1994 all plumbing fixtures sold in the

U.S. met these requirements. Seventy percent

of homes in Highlands Ranch were built in 1994

or later. Seventy three percent of commercial

construction occurred in 1994 or later.

Water Reuse Systems

Centennial Water’s water reuse system of

legally reusable water consists of two methods:

(1) further treatment and direct reuse of

reclaimed wastewater for irrigation and (2)

recapture by direct diversion or exchange of

reusable water discharged to the South Platte

River including indoor return flow and lawn

irrigation return flow credits. Currently the

Waste Water Treatment Plant, Redstone Park,

the Highlands Ranch Golf Club and the Wind

Crest Assisted Living development use

reclaimed water for their irrigation. In 2009

additional filters were purchased to increase

capacity of the reclaimed irrigation water system

from 3 MGD to 7 MGD. In 2006, 281 AF of

reuse water was used for irrigation, and 3,873

AF was recaptured or exchanged, resulting in a

total of 4,154 AF of water that would have

otherwise been supplied through either surface

or groundwater resources.

Leak Identification and Repair

A distribution system leak identification and

repair system is used by the District. Using

sophisticated leak detection equipment, District

staff can locate leaks within the distribution

system and perform the necessary repairs.

System Audits

System wide audits are conducted by the District

annually to determine the efficiency of the water

distribution system. There are three pieces of

data used to perform this evaluation: total water

production, total water billed to customers and

water accounted for, but not billed. The water

unaccounted for is calculated by subtracting all

accounted for water (total water billed and

accounted for/not billed) from the total water

production. The American Water Works

Association guidelines consider up to 10 percent

unaccounted for water to be acceptable. Over

the past 11 years, the average percentage of

unaccounted for water was 6.79 percent,

showing that the District’s water system is

consistently within an acceptable range.

System Pressure Management

The District’s water system contains five

different pressure zones that are monitored at

the water treatment plant for safety and optimal

service. In addition service pressure regulation

is mandated by the District on domestic water

service lines and irrigation service lines.

Education/Information

Dissemination/Xeriscape Promotion

The District has a continuous public education

program to help inform its customers of ways to

conserve water both indoors and outdoors. This

program includes:

1. Water conservation workshops are

offered throughout the year to both

residential and commercial water users

to promote water use efficiency.

2. Water education literature is available

at the District office building and is

handed out at all public events.

3. Free home water management kits

that include a shower timer, rain gauge,

shower/faucet flow bag, toilet leak

detection tablets and the above

literature. These kits are also available

at the District office building and all

public events.

4. Promotion of low water use

landscapes and efficient irrigation
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practices with xeriscape literature,

workshops, and demonstration gardens.

5. Water conservation section on the

District’s web page has all of the

aforementioned literature available to

residents. The web page also contains

links to other resources that will help

customers conserve water.

6. Water monitors patrol the service area

during the summer months to ensure

compliance with mandatory water

conservation measures and help

educate customers.

7. Collaboration with water conservation

groups in the South Metro area, such as

the Douglas County Water Resource

Authority, to share and partner in water

conservation efforts.

Regulations/Ordinances

Centennial Water and Sanitation District has

placed several regulations governing the direct

use of water in the rules and regulations.

 Outdoor sprinkler irrigation is prohibited from

10 a.m. until 6 p.m. daily. The District also

recommends that customers follow a

voluntary three day per week watering

schedule.

 Hand watering trees, shrubs and plants is

allowed at any time, as long as a hose is

held or a water conserving method is used

(such as a drip, micro spray, deep root

watering device or watering can).

 Wasteful water practices, such as allowing

excess water to flow in street gutters and

neglecting to repair leaks, are prohibited.

Water monitors are used throughout the

irrigation season to both ensure water regulation

are followed as well as provide education to

customers throughout the community. In 2009

501 residential customers were contacted by

water monitors with 422 receiving a warning for

violating watering restrictions. 27 non-

residential customers received watering

violations in 2009.

Technical Assistance

Water audits are conducted by District staff at

homes and businesses that request this service

or have been determined by staff to have

irregularly high use.

Through partnership with the Center for

Resource Conservation irrigation audits are

available to residential, commercial and home

owner association customers. The purpose of

offering irrigation audits to the Districts

customers is to help improve irrigation efficiency.

In 2009, 221 residential audits and 6 large

property audits were performed, totaling 595

audit hours. Approximately $30,000 dollars

were spent on irrigation audits in 2009.

The District hosts annually a Certified

Landscape Irrigation Auditor class and exam

offered by the Irrigation Association for local

landscape contractors and designers. This

course is designed to increase the knowledge

and skill level of landscape contractors and

designers in the area of irrigation efficiency.

Residential Toilet Rebate (Pre-1994

Construction)

This program is targeted at the homes built in

Highlands Ranch before January 1, 1994.

Beginning in 1994 all toilets sold in the United

States were required to meet the low-flow

standard of 1.6 gallons per flush established by

the Environmental Protection Agency. This

program provides a $75 dollar rebate for

customers who replace older high volume

toilets.

The program started in August of 2009 and as of

December, the District has replaced 184 toilets

at a cost of $13,800.

Future Water Conservation Activities

Through development of the approved Water

Conservation Plan, several measures were
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identified for possible future implementation.

Those measures are described below.

Commercial Pre-Rinse Sprayer

Pre-rinse sprayers rinse large food waste from

pots, pans, utensils, and dishware before they

enter a dishwasher. Water conserving valves

use less water and have equal to or better

rinsing effectiveness due to improved spray

pattern.

Non-Residential ET Controller Rebate

Evapotranspiration, or ET, is the amount of

water used by plants through the combined

processes of evaporation and transpiration. ET

controllers automatically change the irrigation

controller settings to apply only the amount of

water needed to replace ET. It is estimated that

15 percent of water used to irrigate landscapes

can be saved when using ET controllers.

Residential and Non-Residential Rain

Sensors

Rain sensors are devices that automatically

interrupt the regular irrigation schedule in the

event of a rain storm. This program would

provide an incentive for homeowners,

businesses and home owner associations to

install rain sensors.

Non-Residential Turf Replacement Rebate

This program would provide an incentive to

replace high water using turf with low water

using plant materials. By replacing turf with more

water efficient plant materials and following the

principles of xeriscape, it is estimated that the

landscape would use between 30 to 50 percent

less water.

Ongoing monitoring and evaluation of current

and future conservation measures is planned by

Centennial Water to ensure cost-effectiveness

and actual water savings. To date, it is

estimated that the water conservation program

consisting of the measures and programs listed

above saves approximately 2,000 acre-feet

annually, or 11,500 acre-feet since 2003.

Centennial Water has identified a water

conservation goal of an additional 1,000 acre-

feet annually. In order to meet this goal

Centennial currently budgets approximately

$200,000 per year for water conservation.

Centennial Water and Sanitation District’s

CWCB approved water conservation plan can

be found at

http://cwcb.state.co.us/conservation/relatedI

nformation/wcps/

Center of Colorado Water
Conservancy District

Center of Colorado is a water conservancy

district formed under C.R.S. 37-45-101, et. seq.

Its jurisdictional boundaries encompass all of

Park County, which is the headwater county for

most of the major tributaries for the South Platte

River. Unlike most of the other municipal

participants in the Chatfield reallocation project,

Center of Colorado does not provide

treated/potable water to residential and

commercial customers. Rather, Center of

Colorado intends to use its 0.64% of the project

allocation in Chatfield Reservoir as part of its

county-wide plan for augmentation. Park

County is a rural county with a primarily

decentralized population base. Thus, unlike in

the more densely populated urban centers along

the Front Range, most of the water users within

Park County are not connected to central water

and wastewater systems, but rather, operate

their own wells and diversions. Under its plan

for augmentation, Center of Colorado sells and

leases augmentation water to commercial,

industrial and domestic users to augment

depletions caused by the individual user’s wells

and/or surface water diversions. Since it does

not supply municipal water directly to customers,

Center of Colorado has not adopted a water

conservation plan in the manner of the other
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municipalities and water districts who are

members of the Chatfield reallocation project.

However, Center of Colorado, as part of its

augmentation plan, has in place guidelines and

rules and regulations that lead to the

conservation and promote the efficient use of

water resources within its service area. These

include the following:

■ All water users under the plan are 

required to be metered, thus all water

used is strictly accounted for and

leakage and overuse can be identified

and remedied.

■ The average consumption of water per 

capita for in-house domestic uses is

0.026 acre feet per year which is very

low by municipal standards.

■  Large tracts of lawn irrigation are 

discouraged and the plan has

implemented a specific rate structure for

lawn irrigation.

■ Center of Colorado has prioritized the 

allocation of its augmentation water

supplies with first priority going to:

1. Existing water users who are

currently out of compliance;

2. Commercial and industrial

users;

3. Domestic users, including

persons who wish to upgrade their types

of use.

Cottonwood Water and Sanitation
District

As part of our efforts to develop a Water

Conservation Plan for Cottonwood Water and

Sanitation District, the District reviewed the

plans of Denver Metro Area water providers.

The model used was simply based on promoting

reduced water consumption by providing an

equitable allocation of the water supply to each

of its customers based upon the volume of water

a customer reasonably needs, and significantly

increasing rates beyond the allocation.

Summarized below is the water conservation

plan for Cottonwood that began May 1, 2003.

The plan features include an indoor and

irrigation allocation, cash incentives for the

installation of low flow fixtures, and an

increasing block rate structure.

An annual in-home/commercial allocation

based on the average historic consumption.

The annual indoor allocation for a residence is

based the non-irrigation months of

January/February 2003. Analysis of these two

months indicates that the average per person

consumption is approximately 65 gallons per

day assuming an average of 3 people per single

family home.

We recognize that the proposed allocation is for

a typical household of three people and that

there will be families that have either more or

less than the basis for the typical. The proposed

plan would increase the indoor allocation by

1,860 gallons per month per person for each

person living in the home above 3.

On the commercial side, the allocation is simply

based on the average monthly consumption

during January and February 2003. In the case

of the multi-family homes, the allocation will be

based on the number of occupied units per

meter times an average of 2.2 people per unit

and 65 gallons per person per day. This

allocation is identical to the single-family home

allocation with exception to the number of

people 2.2 (multi-family) versus 3 people per

single family home. As with the single-family

homeowners, if and when the occupancy

increases, the allocation will be increased.
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Annual irrigation allocation based on 30-

inches over the landscape area.

The annual irrigation allocation is based on the

providing sufficient water for a healthy lawn.

According to Colorado landscape experts,

Kentucky bluegrass requires approximately 24

to 30-inches inches of water per year to remain

healthy. Therefore, we propose that each

single-family homeowner receive an allocation of

approximately 54,200 gallons based upon 30

inches per year for irrigation. This allocation is

based on an average landscape area of 2900

square feet and makes no distinction between

grass and shrubs. Again, as with the in-home

allocation, if the landscaped area can be shown

to be greater than the average, the allocation

would be increased.

Similarly, the commercial sites will receive an

allocation based on the total irrigated acreage

times 30 inches per year of irrigation. The

amount of irrigated acreage for the commercial

sites will be based upon measurements made

from aerial photography, or from field estimates.

An increasing block rate structure consisting

of a fixed fee plus a consumption charge:

(2009 rates)

Fixed Fee - Collected to cover the fixed costs of

the District: $16.06 /month

“Water Conserving” Rate – Base rate charge for

consumption up to the property’s allocation:

$3.10 /1000gallons

“Excessive” Rate – Twice the “Water

Conserving” Rate for consumption from 100% to

150% of the property’s allocation: $6.20/1000

gallons

“Abusive” Rate – Three times the “Water

Conserving” Rate for consumption above 150%

of the property’s allocation: $9.30/1000 gallons

Cash incentives for the installation of Ultra

Low Volume toilets, Water Wise Washing

Machines and Low flow fixtures.

Cottonwood Water instituted a rebate program,

similar to Denver Water’s, for the purchase and

installation of Ultra Low Volume (1.6 gals versus

3 to 5 gals for the standard) toilets, low flow

shower heads and purchase of horizontal

axis/front loading washers. The rebate program

consists of a $100 cash incentive for each ultra

low flush toilet (three per household) that is

purchased and installed by the customer, $125

rebate for horizontal axis/front loading washers

(one per household) and $20 each for each low

flow shower head (three per household). The

program is limited to $50,000 on a first come

first basis. We require that the customer provide

proof of purchase and evidence of installation of

the new toilets, washers, and low flow

showerheads. A conservative estimate shows

that if all 1520 single-family homes replaced an

average of two toilets each with a total of 6

flushes per day, this would reduce consumption

by approximately 16 acre-ft.

In summary, the water conservation plan

described above is intended to reduce

consumption rather than restrict water usage

and thus extend the economic life of the

groundwater supply.

Central Colorado Water Conservancy
District

CCWCD is committed to natural resource

management. We deliver water with extreme

efficiency, ensure that our members have the

latest irrigation technology, and support critical

water science research. Our programs have

received national recognition, with organizations

providing over 1.5 million grant dollars.



14

Colorado Agricultural Conservation

Outreach (CACO)

CACO is our premiere conservation program. It

supplies ultra-efficient irrigation equipment to

farmers, and provides outreach seminars and in-

field conservation services to the Colorado

public. In two years, over $150,000 of precision

irrigation equipment has been awarded to

irrigators.

CCWCD Contract Audit

Drought conditions demand accurate water

accounting. CCWCD is sitting down with every

member of its irrigation community, unrolling a

map, and discussing how water moves on their

farm. With this data, CCWCD will manage its

water with unparalleled accuracy.

Conservation Science and Research

Central is partnered in two, long-term water

science studies. With the United States

Geological Survey (USGS), CCWCD is

investigating water use efficiency and aquifer

return flows of flood and pivot irrigation systems.

With the Colorado State University, CCWCD is

photographing the land with an airplane

equipped with multispectral remote sensing.

These pictures will reveal irrigation uniformity

and the efficiency of various irrigation methods.

In addition, CCWCD is actively collecting water

quality data throughout the region, utilizing its

extensive network of monitoring stations.

Water Metering and Telemetry Program

Every well pumping within the district must have

a flow meter, and in the past 5 years, CCWCD

has installed over 1000 meters on irrigation

wells. Now the first phase is complete, and

CCWCD is currently installing radio telemetry on

200 of its flow meters. This equipment will

provide real-time data feeds about irrigation

pumping, and will be transmitted to our

website for member reference and CCWCD’s

accounting.

Green Reservoir Design

CCWCD spearheads a new type of “green”

reservoir: a small, natural looking depression

where water is allowed to rest, and infiltrate into

the ground. By making reservoirs this way, water

managers can clean surface water through a

filtration process similar to home water purifiers.

In addition, connecting the reservoirs with the

natural hydrology of the region allows for

storage capacity greater than traditional designs,

and conserves energy by moving water with

gravity and natural hydrological flows. These

sites provide a wildlife benefit by establishing

critical ephemeral pools for migrating waterfowl,

boosting recreation and environmental

education potential at the sites.

Denver Botanical Gardens

In 2009, DBG Chatfield installed a computerized

Rainbird ET Site Controller with a weather

station to monitor garden and turf irrigation on

the site. This system allows DBG Chatfield to

irrigate to about 80 % of evapotranspiration rate

of turf and gardens. Additionally, all gardens

constructed at Chatfield utilize native, water

efficient plants that minimize the need for

supplemental irrigation. This system controls

about 90% of all Denver Water used on the site

and will be expanded as funding allows.

Additionally, soil for new turf and gardens

planted on the site, is amended with 3 cubic

yards of organic compost per thousand square

feet prior to planting, to increase water holding

capacity. This was started in 2008 in

cooperation with Denver Water when the

amphitheater was constructed.

In the next two to three years, we are planning

to utilize underground, drip irrigation on our 10

acres of pumpkins and 7 acres of vegetable

crops. This system will be controlled by

Rainbird ET Site Controller as well.
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Mount Carbon Metro District

Mount Carbon Metropolitan District is currently

reviewing water conservation measures and will

develop appropriate incentive and regulations to

promote efficient use of water within the district.

The district has already initiated a water use

monitoring program to record water use and

assess water losses within the system.

Incentives and regulations for future water

conservation within the district will include the

following:

 Commercial and Residential High-

Efficiency Toilets and Urinals

 Commercial and Residential Smart

Irrigation Systems

 Residential High-Efficiency Clothes

Washers

 Xeriscape Programs

In addition to these incentives, the district will

provide consumer education information to

promote water conservation for all customers.

Tiered rate structures and water restrictions

during drought conditions will also be part of the

water conservation measures.

Pinery Water and Wastewater District

The Pinery Water and Wastewater District has a

Water Conservation Plan that was approved by

in 2002. A Draft of a new Water Conservation

Plan has been submitted to CWCB and

comments have been received. The Pinery is

working on finalizing the plan for resubmission to

the CWCB before the end of the year.

The new plan builds on the conservation

programs already in place and has a heavy

focus on reducing the outdoor demand within

the District. A reduction of indoor water use is

also part of the program but it is felt that the

opportunities for significant conservation savings

are greater with a stronger focus on outdoor

use. The focus on outdoor is in part driven by

the fact that there was a 20% reduction in

outdoor use when the District imposed voluntary

watering restrictions during the drought of 2002

and 2003.

The Pinery currently has in place an aggressive

tiered rate structure which provides a significant

water conservation incentive. The District also

provides courtesy meter reads on request so

customers can better understand how much

water they use during an irrigation cycle.

Currently customers are billed bi-monthly and

the courtesy meter reads are a way to provide

more timely information to customers without

altering the current billing arrangement. The

District is working to implement monthly billing

and plans to have new meter routes in place in

2010 for a possible conversion to monthly billing

in 2011. Monthly billing will also provide a

mechanism for monitoring of system wide

leakage and changes in usage.

The education component of the Pinery’s

program is primarily contained in regular

newsletters to customers. In addition the District

has toilet test tablets and water conservation kits

available in the main office. Copies of the

newsletters can be found on the District’s

website at http://www.pinerywater.com. The

Pinery also is an active member in the Douglas

County Water Resource Authority which is

providing HOA education and training as well as

focus on water conservation education in the

schools.

The Pinery operates under a state approved

augmentation plan that allows for credits for

return flows from the District’s wastewater

treatment plant as well as credits for lawn

irrigation return flows. The District exchanges

these return flows on Cherry Creek to provide

additional water to its customers.
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Colorado State Parks

Chatfield State Park obtains potable water from

Denver Water and acts as a water distributor in

providing for the needs of park facilities,

grounds, and over 1.7 million annual park

visitors on properties managed by the park

through a lease with the U.S. Army Corps of

Engineers, which owns the property. The

majority of the water delivery infrastructure and

end use appliances was originally designed and

built by the USACE in the late 1970’s.

In order to maximize water conservation,

Chatfield State Park utilizes the following

practices:

 All new or replacement facilities and

appliances meet water conservation,

low flush, and low flow standards.

 Use of pay showers and washing

machines in campground visitor service

centers.

 Vehicle washing and Aquatic Nuisance

Species decontamination equipment

meet low flow criteria.

 Nighttime sprinkler watering of the only

park turf grass area at the swim beach

is accomplished according to the

recommended Denver Water schedule.

 Drip lines are used only until new shrubs

and trees are established.

 Ongoing efforts to remove Russian olive

and tamarisk.

 Use of native vegetation whenever

possible for revegetation efforts.

 Continuous monitoring of invoices and

meters for evidence of leaks.

Stonegate Village Metropolitan
District

Stonegate Village Metropolitan District (“SVMD”)

provides water and wastewater services to

residents and businesses located in Douglas

County. In addition to the residents of the

SVMD, SVMD provides these same services, by

contract, to residents and businesses in the

adjacent Lincoln Park Metropolitan District and

Compark Business Campus Metropolitan

District. At build-out, SVMD will serve

approximately 4700 single family equivalents

(SFE).

SVMD has taken three steps to promote water

conservation to its customers. First, it has

established the following outdoor watering

schedule:

 No outdoor watering before April 15
th

or after

October 15
th

 Addresses ending with an even number (0,

2, 4, 6 or 8) may water Sunday, Tuesday

and Friday.

 Addresses ending with an odd number

(1,3,5,7 or 9) may water Monday, Thursday

and Saturday.

 No watering is permissible on Wednesday

 Watering is permissible between the hours

of 7 pm and 8 am on your designated

watering days.

 Three week grace period with no watering

restrictions is granted for users with new

lawns provided the installation occurs prior

the Memorial Day or after Labor Day.

Second, established an increasing fee structure

based on water use as follows:

 $1.61 per 1,000 gallons for the first 6,000

gallons

 $2.95 per 1,000 gallons for the next 6,000

gallons

 $4.29 per 1,000 gallons for the next 6,000

gallons

 $5.36 per 1,000 gallons for the next 6,000

gallons

 $7.50 per 1,000 gallons for the next 6,000

gallons

Thirdly, SVMD utilizes treated effluent from its

wastewater treatment plant to irrigate
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approximately 150 acres of parks and open

space.

In addition to the above, SVMD is currently

working on a rebate programs that encourage

removal of Kentucky Bluegrass, installation of

ET Controllers, installation of approved rotary

nozzles and purchase of High Efficiency Clothes

Washers.

Finally, the SVMD is a member of the Douglas

County Water Resource Authority which, among

others, is dedicated to water resource

conservation and education.

Western Mutual Ditch Company

Western Mutual Ditch Company is an

agricultural organization that coordinates very

closely with the Central Colorado Water

Conservancy District in the operation of its water

conservation program. This coordination

includes active participation in the Colorado

Agricultural Conservation Outreach program.

This program supplies ultra-efficient irrigation

equipment to farmers, and provides outreach

seminars and in-field conservation services to

the Colorado public.

In addition, all agricultural production wells used

by members of the Western Mutual Ditch

Company are metered and flow amounts are

carefully recorded and reported to appropriate

officials.

Douglas County Water Resources
Authority

Douglas County Water Resources Authority

(DCWRA) is not a participant in the Chatfield

Reallocation project but, instead, is a regional

collection of 19 governments, created in 1992,

dedicated to water resource conservation,

education and policy formation. All nine of the

participants in the Chatfield project located in

Douglas County are members of DCWRA and

contribute financially to its water conservation

activities. These innovative activities have

included:

 Distribution of 108,000 newly created

DVDs on Xeriscape principles to all

single family residents in Douglas

County.

 Educational and training programs

targeted to elementary and middle

school teachers.

 Member surveys on water conservation

programs to facilitate information

sharing.

 Promotion of county, state and federal

legislation promoting water

conservation.

 Creative conservation awareness

programs with corporate partners.

 Training 160 high school students as

Water Ambassadors who then trained

another 2,000 fourth grade students in

water conservation principles.

 Advertisements during Colorado

Rockies broadcasts reaching 16 million

persons

 Creation of conservation tip videos

(available for viewing at the Authorities

website: DCWater.org).

 Promotion of the EPA WaterSense

program.



 

 

Appendix BB 
Policy Waivers   







DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

WASHINGTON, D.C. 20314-1000 

REPLY TO 
ATTENTION OF: 

CECW-NWD 

MEMORANDUM FOR Commander, Northwestern Division (CENWD-RBT) 

SUBJECT: Request for a Waiver of Antecedent Flood Criteria - Chatfield Dam and Lake, 
Denver. Colorado 

1. Reference the CENWO-ED-H memorandum dated 2 December 2005, subject as above, 
enclosed in the CENWD-RBT undated memo, same subject. 

2. Based on our review of the "Chatfield Antecedent Flood Study, December 2005" and 
information contained in the referenced memo, the requested waiver of the minimum antecedent 
flood criteria as presented in ER 11 10-8-2 is granted. 

FOR THE COMMANDER: 

Directorate of Civil Works 



























STATE OF COLORADO 
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Department of Natural Resources 
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Phone: (303) 866-3441 
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November 26, 2008 
 

Mr. Eric Laux, Project Manager 
Attn: CENWO-PM-AP 
U.S. Army Corps of Engineers, Omaha District 
1616 Capitol Ave. 
Omaha, NE 68102-4901 
 
Re: Chatfield Reallocation Study – Land Use Development Policy (LUDP) Guidance 
 
Dear Mr. Laux: 
 
This letter is in response to our November 25, 2008 conference call regarding the above 
referenced subject. The State of Colorado and other stakeholders participating in this effort seek 
your guidance and conditional approval for proposed exceptions to the Corps of Engineers 
(Corps) LUDP as it relates to recreational structures at Chatfield State Park. We fully understand 
that any such exceptions that may be granted by Corps will not be construed as precedent setting.  
Given the unique and challenging conditions associated with Chatfield Reservoir in preserving 
“in kind” facilities and recreational experiences, the non-federal sponsor is proposing placement 
of closed floodable wet flood-proofed structures within Zone 1 (between elevations 5,444 ft and 
5,453.7 ft, MSL) that are capable of withstanding periodic flooding and that can easily be placed 
back into service following inundation. The elevations referenced herein are based on the 
assumption of a 20,600 acre-foot reallocation of existing storage space in the reservoir.  
 
Three attachments are provided for your consideration in determining if the proposed structures 
meet FEMA regulations and simultaneously will be satisfactory to the Corps.  Attachment A 
contains as-built drawings of existing recreation facilities around the reservoir that are in 
excellent shape today after 30 years of service, a period which included three significant flood 
events. Details regarding the 1980, 1983, and 1995 flood events are included in Attachment B, 
along with post-flood photographs of the swim beach facilities.  Attachment C is a copy of the 
existing “Flood Operation Plan” from Colorado State Parks that is used as an SOP in preparing 
facilities for flooding and the actions taken to bring them back into service after water levels 
return to normal pool elevations. This “Flood Operation Plan” will be updated with new relevant 
elevations following approval of these proposed exceptions, and approval of the FR/EIS report. 
The Flood Plan will be updated to address new elevations and other necessary revisions.  
 

 
Bill Ritter, Jr. 
Governor 
 
Harris D. Sherman 
DNR Executive Director 
 
Jennifer L. Gimbel 
CWCB Director 
 
Dan McAuliffe 
CWCB Deputy Director  
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The as-built drawings illustrate the durability and inherent flood damage resistance afforded by 
the structures.  It is understood that any exception granted at this time would be conditional 
based upon approval of a final recreation modification plan and updated drawings & 
specifications that meet current building code requirements.  Our intent is that the updated plans 
would incorporate the same structural elements as illustrated by the attached drawings and would 
meet FEMA requirements for all of the impacted structures.  We propose that placement of 
structures in Zone 1 would include a self-imposed “freeboard” of approximately three feet above 
elevation 5444. In addition, all electrical facilities associated with the structures, and with any 
other infrastructure and facilities, would be properly flood-proofed for public safety and 
operational purposes.  
 
Your consideration of these items and support in assisting in such a short time frame is greatly 
appreciated.  Please let me know if you have any questions or need additional information. 
 
Sincerely,     

 
Thomas W. Browning, Chief 
Watershed Protection & Flood Mitigation Section 
 
 
cc: Randy Behm, Chief 

Flood Risk and Floodplain Management Section 
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Attachment A 

As-Built drawings for existing recreation structures at Chatfield State Park 
 
 
 

Files are located on the CWCB ftp site:   ftp://165.127.23.92/TempStore/ 
 

Login: dnrgisdata 
 

Password: TDavis_30 
 
 

(Hard copies of the drawings will be sent via FedEx) 
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Attachment B 
Previous Flood Events and Recreation Structure Photos 

 
Chatfield High Pools of Record: 
 
1. May 26, 1980: Pool Elevation 5,447.58’ 
2. June 30, 1983: Pool Elevation 5,447.12’ 
3. July 4, 1995: Pool Elevation 5,446.40’ 
 

 
                                                                                                

 
 
Photo Top: Sign at top of structure indicates the level of high water at Chatfield Reservoir 
during the 1983 spring runoff. 
 
Photo Bottom: Chatfield State Park recreation structures at the swim beach in full operation 
during the 2007 summer recreation season. Buildings are cleaned and inspected following each 
flood event, and then re-opened for use following protocol in the “Flood Operation Plan” (see 
Attachment D). 
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Attachment C 
Chatfield “Flood Operation Plan” 

 
TO:  All Chatfield Personnel 
 
REF:  Operations Procedure No. 31 
 
SUBJECT: Flood Operation Plan 
 
DATE: March 2007 
 
PURPOSE: 
 
The following is the flood plan for Chatfield State Park.  The goal for this procedure is to 
provide for the protection of facilities and equipment owned or leased by the State of Colorado, 
Division of Parks.  This procedure assumes that flooding would probably be a gradual 
cumulative situation where there is sufficient time for effective action and not the result of a 
sudden up stream dam failure. 
 
HISTORY:   
 
In the past, floods have been the result of periods when both runoff and precipitation were high 
and gate closures were required for downstream sewer line and bridge repairs in the river bed.  
The lake inflows at the time were in the range of 2,500 to 3,200 cubic feet per second (CFS) 
while the outflows dropped to 500 CFS.  The peak rate of elevation change was between.5 to 1 
vertically foot per day.  The highest peak was 5,447.08 feet elevation with 53,325 acre feet of 
storage. 
 
RESPONSIBILITIES: 
 
It is the responsibility of the Park management team and the Park Resource Tech. II to ensure 
that every safe and practical effort is made to protect or prevent damage to the facilities and 
equipment of Chatfield State Park.  In his absence an alternate will be designated for this duty.  
Most of the tasks will be performed by Park Maintenance staff with assistance from other FTE 
and Seasonal personnel.  All Primary electric power work, whether "hot" or not, should be 
performed by professional licensed personnel.  It is the responsibility of all personnel to be 
particularly careful and to observe all safety rules while working under such adverse conditions.  
Take photos of flooding to document damage for Risk Management and historical record.  
 
GENERAL INFORMATION: 
 
Sand bagging has been attempted during previous floods and found to be totally ineffective.  The 
necessary pumping of leakage from within the sand bag dike area cannot be maintained over the 
long term and is not cost effective.  The affected buildings will suffer some damage to paint, 
doors, locks, partitions, and some surface materials.  Structural damage has been and probably 
would be minimal. 
 
Electric power systems are high priority simply because they are very expensive to repair in both 
labor and material and require some lead time for replacement components.  Removal of all 
endangered items is the only cost effective protective measure. 
 
The sewage lift stations, though submersible under normal conditions can be damaged by flood 
water entering and wicking into the motors through ends of the power cable.  It is necessary to 
remove pumps and control panels.  In low lying areas it is necessary to seal all manholes with 
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ramneck asphalt ribbon to keep manhole lids in place.  Lids can be removed by hydraulic 
pressure and wave action. 
 
Shelters, tables and grills should withstand flooding.  The lowest of the sites have been under 
water without any significant damage.  Flotsam may displace a few upright grills. Circuit 
Breakers at the Marina Point and Riverside Group Picnic Areas need to be removed. and the 
stainless steel tables should be removed. 
 
1. The Trigger point for this plan is a lake elevation of 5,434.00 feet.  At this level water is 

just touching the concrete apron at the swim beach and at the top of the concrete ramp at 
the South boat ramp. 

 
2. Consider snow pack, runoff, raise rate, weather forecast and ground saturation to make 

the implementation decision. 
 
3. The management team, using the facility elevation list as a guide and regular inspections 

will be able to develop action plans to manage the situation. 
 
4. The Corps of Engineer's automatic lake elevation gauge is accessible by telephone.  The 

current lake elevation determined by counting tone codes which represent the TENS, 
UNITS and two DECIMAL digits of the lake elevation above sea level.  Fifty Four 
hundred feet is the assumed constant to which the last two whole digits and decimal 
digits are added.  The number of short tones (dots) indicate the numbers separated by 
silent periods.  Long tones (dashes) indicate zeros  (example;  ...            .......     ..... would 
indicate 5430.75 feet.  The long tone being a zero). 

 
5. Electric power on the Deer Creek meter is the first major concern to be addressed 

because it is one of the first areas to be affected and the hazards of working on electrical 
systems with high water. 

 
6. All water faucets, hydrants, and valves should be kept closed or in their normal operating 

position to prevent contamination from entering the supply system. 
 
ACTION TASKS: 
 
The following Action Tasks should be accomplished in an organized manner without rushing so 
much as to damage things. 
 
TASK # 1. Remove the contents of all threatened buildings down to the bare walls and floors.  

Include stored materials, furniture, appliances, bulletin boards poster and etc.  Take care 
to protect these items during removal, transport and storage. 

 
TASK # 2. Remove all dumpsters, trash cans, removable dumpster and toilet screen panels 

and etc. from the threatened areas.  If time and personnel permit, remove and store 
railroad tie curbing or landscaping timbers and wood fencing which are likely to float 
away. 

 
TASK # 3. Make the West side electric power system safe by shutting OFF the primary 

electric power to permit other protection work to proceed on the electric system. 
 The transformers for Catfish Flats, Jamison, Swimbeach, and lift station #3 may be 

isolated from the primary feed.  The West Entrance station can be re-connected through 
the Deer Creek Picnic Area transformer and power maintained until elevation 5,446.00. 
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 a. Qualified personnel (Sturgeon Electric Company or others) must open (de-
energize) the main primary disconnect switch at Highway 121 and the Corps of 
Engineers entrance road. 

 
 b. Qualified personnel must isolate the primary feed from the transformer at lift 

station #3 and re-connect to the Deer Creek Picnic Area transformer load with 
jumper blocks.  Termination covers must be placed on the exposed transformer 
lugs to keep dirt out. 

  
 c. Qualified personnel may re-energize the primary feed at the main disconnect 

switch (in (a.) above) to keep power to the West Entrance as long as possible 
while removal of other electrical components proceed. 

 
TASK # 4. Remove all electrical components including circuit breaker panel boards with 
circuit breakers, water heaters, unit heaters and lift station control panels. and pumps.  It is 
recommended that all wires be tagged with permanently marked tape or tags to make re-
installation easier. 
 This can take from one to two hours or more for each unit.  
 
  See:  Instruction sheet and Decision Point list. 
 
 
DECISION POINTS: 
 
This list of "ACTION TASKS" will aid planning a course of action that will suit the situation.  
Due to changes over the years, all areas of the lake shoreline, inlets and low lying picnic areas 
must be monitored.  The elevations are the levels at which water is on the floor of the listed 
buildings or on the lowest point of the facility.  The numbers were developed from actual 
elevations measured during the previous floods and as-built drawings where necessary.  The 
decision points may not always reflect the access to the facility.  If action is taken at each 
Decision Point, there should be sufficient time to complete the indicated tasks. 
 
 
ELEVATION  EXPECTED CONDITIONS OR ACTION REQUIRED 
 
5,434.00 - This is the trigger point for plan implementation 
  - Water at the edge of the concrete apron , the beach  where it meets the 
sand. 
  - Water is at top of concrete on the South boat ramp 
ACTION - Notify Beach Concessionaire 
ACTION - Plum Creek Picnic Area 
ACTION - Seal manhole lids on Plum Creek force main and in Marina area 
ACTION TASK # 2 
 
ACTION   - Swim Beach Complex 
ACTION TASK #1,   TASK #4 
 
ACTION - Lift Station #3 (Swimbeach) and Transformer vault including DRY TYPE 
transformer 
ACTION TASK #3,    TASK # 4 
 
5,434.75 - Water is at the lowest point of the Plum Creek Picnic area road 
5,435.33 - Water is at Swim Beach Complex aid station & bath house floor. 
ACTION - Transformer at Beach Complex 
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ACTION TASK #4 
 
ACTION - Lift Station #2 (Jamison) 
ACTION TASK #4 
 
5,436.00 - Water is at Lift Station #3 (Swimbeach) (rim) 
5,437.00 - Water is at beach concession floor and facility transformer 
5,437.50 - Water is at Lift Station #2 (Jamison) 
5,438.25 - Water is at C.S. #14 Plum Creek Picnic Area toilet floor and top of ramps 

north ramps 
5,438.50 - Water at transformer at Lift Station #3 (Swimbeach) 
ACTION  Beach Complex to Fox Run 
 
ACTION     TASK #2 
 
ACTION  - C.S. #21  Jamison Toilet 
ACTION TASK #1,  TASK #4 
 
ACTION - Lift Station #2 (Jamison) and Transformer 
 
5,440.00 - Water at C.S. #21 Jamison toilet floor, west shore shelters Catfish Flats to 

Fox Run 
ACTION - C.S. #19  (Catfish Flats) 
ACTION TASK #1,  TASK #4 
 
5,441.00 - Water at shelters at east end of North Ramps peninsula 
5,441.50 - Water at C.S. #19  Catfish Flats 
5,443.00 - Water at Riverside Picnic Area shelter at Marina lot 
ACTION - Lift Station #1 (Catfish Flats), Lift Station #5 (North Ramps), and C.S. 

#28, Riverside GPA 
ACTION TASK #1,  TASK #4 
 
5,444.00 - Water is at Marina Point GPA 
5,444.50 - Water is at Lift Station #1 (Catfish Flats) 
5,444.75 - Water is at C.S. #28 (Riverside Picnic Area) 
5,445.00 - Water is at Riverside Picnic Area east sites 
5,445.00 - Water is at Marina Restroom floor 
5,445.00 - Water at Platte River Bridge 
ACTION - C.S. #22 (Deer Creek Picnic Area) 
ACTION TASK #1  TASK #4 
 
5,446.00 - Water is at C.S. #22 and transformer at Deer Creek Picnic Area 
5,447.08 - Highest water mark on June 30, 1983 
5,448.00 - Water at Riverside GPA 
ACTION - C.S. #25 (North Ramps, and transformer and Lift                    Station #5 
(North Ramps) 
ACTION TASK #1  TASK #4 
 
5,449.00 - Water at C.S. #25 at North Ramp 
5,449.00 - Water at road in front of C.S. #25 (North Ramps) 
5,454.50 - Rim of Lift Station #6 (Roxborough Cove) 
 
  *      C.S. = Comfort Station 
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ELECTRICAL EQUIPMENT 
 
INSTRUCTION SHEET 
 
Building and Utility Electrical System Component Removal. 
 
Each of these procedures take about one to two hours per unit to complete and double that to 
reinstall. 
 
First:  Turn off all power to the building. 
 
A. Circuit Breaker Panel Board removal from restroom buildings, aid station, bath house and 

concession. 
 a. Remove panel cover by loosening (not removing) the retaining screws and 

releasing the latch mechanism. 
 b. Disconnect all wires from circuit breakers and tag them for reconnecting later. 
 c. Disconnect the three short jumper wires and the main conductors from the 70 or 

90 Amp Main breaker. 
 d. Remove the four to six bolts or  nuts and washers which secure the panel board to 

the cabinet. 
 e. Dismount the entire panel board assembly by pulling forward and out of the 

cabinet. 
 f. Coat all bare copper conductor ends with anti corrosion grease. 
 
B. The Main and Water Heater power panels in the bath house. 
 a. Disconnect all wires from the circuit breakers. 
 b. Dismount the entire panel board as in A. above. 
 
C. Water Heaters 
 a. Disconnect the wiring at the fused switch box for each water heater in the bath 

house and remove conduit and wire from box, leaving wire and conduit attached 
to the heaters. 

 b. Disconnect the wires and flex conduit at the junction box on the wall adjacent to 
the heater. 

 c. Close inlet and outlet water gate valves and drain the tank.  Loosen and 
disconnect the supply and outlet unions at the top of the tank. 

 d. Handle the tank with care during removal to avoid damaging the glass lining. 
 
D. Furnaces or Unit Heaters, Riverside #28 and North Ramps #25. 
 a. Disconnect the wiring and flex conduit from the furnace. 
 b. Disconnect the thermostat wires from the furnace. 
 c. Unscrew the top plenum from the furnace hot air outlet, and raise the plenum 

about 1/2 to 3/4 inch and temporarily secure while the furnace is slid out and 
removed.  A temporary support may need to be provided. 

 
E. Transformer Primary fuses.  (not in vaults) 
 NOTE:  This procedure must be performed by qualified personnel only. 
 a. Disconnect the Primary (15 kv) power at the Service Entrance Oil Switch, or the 

PSCo cutouts. 
 b. Open the transformer cabinet (both doors) 
 c. Using a HOT STICK, and 20 kv gloves pull the primary fuses and remove for 

storage. 
 d. Secure the transformer. 
 
F. Transformer Secondary Circuit Breaker Panels. 
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 a. Remove the four to six nuts and washers which secure the side shield panels in 
the right (secondary) side of the transformer cabinet and remove the panels. 

 b. Disconnect all of the wires from the circuit breakers and the panel board busses 
and tag the free ends for re-connection later. 

 c. Remove the panel board from the cabinet and secure the transformer. 
 
G. Ventilation Blowers. 
 a. It is not generally cost effective to remove in line blowers located in the back of 

the small plumber's chases.  This is a low priority.  The water rarely will get that 
high. 

 
H. Transformers in Concrete Block Vaults. 
 NOTE:  BE ABSOLUTELY CERTAIN THAT PRIMARY POWER IS 

DISCONNECTED FROM THE TRANSFORMER. 
 a. Open the access door to the circuit breaker panel (the cabinet usually located on 

the inside wall of the vault). 
 b. Disconnect all wires from the circuit breakers and the panel board busses and tag 

the free ends for re-connection later. 
 c. Remove the panel board from the cabinet and secure the cabinet and transformer. 
 d. Disconnect and remove the DRY type transformer located in the Southwest inside 

corner of the transformer vault at Lift Station #3 (Swimbeach). 
 
I. Lift Station #1 and #2 (Catfish Flats and Jamison). 
 a. Open Control Cabinet and disconnect and tag all interconnecting wires for 

identification. 
 b. Remove the six nuts and washers from the inside panel mounting studs. 
 c. Dismount and remove the panel and secure the cabinet. 
 
J. Lift Station #3, the control panel must be removed in the same manner as the other lift 

stations. 
 

K. Lift Station #4, the control panel must be removed from its cabinet located in the 
underground vault in the same manner as other Lift Stations. 

 
L. Enhanced reservable Group Picnic Shelters ( Riverside & Marina Point) 
 a. Remove cover plate and remove circuit breakers 
 b. Remove duplex outlets from wall mounted boxes. 
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January 8, 2009 

 

Mr. Eric Laux, Project Manager 

Attn: CENWO-PM-AP 

U.S. Army Corps of Engineers, Omaha District 

1616 Capitol Ave. 

Omaha, NE 68102-4901 

 

Re: Chatfield Reallocation Study – Land Use Development Policy Exception Request 

 

Dear Mr. Laux: 

 

This letter is a formal follow up to our November 26, 2008 letter to you regarding the above referenced subject. The 

State of Colorado and other stakeholders participating in the Chatfield Reservoir Reallocation Study seek approval 

by the Corps of Engineers (Corps) for proposed exceptions to NWDR 1110-2-5, commonly known as the Land Use 

Development Policy (LUDP) as it relates to recreational structures at Chatfield State Park. We fully understand that 

any exceptions granted by Corps will not be construed as precedent setting.  Given the unique and challenging 

conditions associated with Chatfield Reservoir in preserving “in kind” facilities and recreational experiences, the 

non-federal sponsor is proposing placement of closed floodable wet flood-proofed structures within Zone 1 

(between elevations 5,444 ft and 5,453.7 ft, MSL) that are capable of withstanding periodic flooding and that can 

easily be placed back into service following inundation. The elevations referenced herein are based on the 

assumption of a 20,600 acre-foot reallocation of existing storage space in the reservoir.  

 

Four attachments are provided for your consideration in determining if the exception request can be granted:  

 Attachment 1: Completed “Evaluation Criteria for Land Development Proposals”, Appendix C, Part A, 

NWDR 1110-2-5; 

 Attachment 2: Technical Memorandum (TM), Chatfield Structural Analysis, CH2M Hill, December 2008; 

 Attachment 3: Memo from the CWCB certifying that structural recommendations within the TM 

(Attachment 2) will be followed during final design phase of the project; and 

 Attachment 4: Chatfield Reservoir Recreation Facilities Plan, EDAW, January 2009 

 

Your consideration of this request is greatly appreciated.   

 

Sincerely,     

 
Thomas W. Browning, Chief 

Watershed Protection & Flood Mitigation Section 

 

cc: Randy Behm, Chief 

Flood Risk and Floodplain Management Section 

 

 

 
Bill Ritter, Jr. 

Governor 
 

Harris D. Sherman 

DNR Executive Director 
 

Jennifer L. Gimbel 

CWCB Director 
 

Dan McAuliffe 

CWCB Deputy Director  



  

 

 

 

 

 

 

 

 

 

 

 

Attachment 1 

 

  



NWDR 1110-2-5 
30 APRIL 2004 

Appendix C 

Evaluation Criteria for Land Development Proposals 

 
Part A. Project Review 

1.  Corps Project/Reservoir: Chatfield Reservoir (Chatfield Dam & Lake) 

2.  Name of Development Proposal: Chatfield Reservoir Recreation Facilities Plan as part of 
Chatfield Storage Reallocation Project 

3.  Requestor Name:  Colorado Water Conservation Board in association with Colorado 
State Parks 

a.  Requestor Address: 1313 Sherman St., Room 721, Denver, CO 80203 

b.  Requestor POC:  Mr. Thomas W. Browning 

c.  Requestor Phone number:  303-866-3441 ext. 3208 

d. Requestor Fax number:  303-866-4474 

e.  Requestor E-mail Address:  tom.browning@state.co.us 

4.  Development Category: 

a.  Corps Development: 

- New Area (Undeveloped)?   __ Yes  X No 

- Existing Recreation Area?     X Yes            __ No 

Details for the redevelopment of existing recreational facilities are described in 
Attachment 4 (Chatfield Reservoir Recreation Facilities Plan), resulting from the 
proposed increase of storage capacity at Chatfield Reservoir.  The recreation 
mitigation study is based on an increase in the average high water level that requires 
a portion of existing recreations facilities to be relocated to new locations near their 
present locations.   

b.  Proposed Outgrant Development: 

- New Development (Reference Land Availability Guidance)? 

 __ Yes     X No 

- Development in Existing Lease Area?     X Yes __ No 

mailto:tom.browning@state.co.us


5.  Proposal Description (include area name): 

Seven recreational use areas and their respective facilities are included in this 
proposal, they are: 

 North Boat Ramp 

 Massey Draw 

 Swim Beach/Deer 
Creek/Jamison Area 

 Catfish Flats/Fox Run Group 
Use Areas 

 Kingfisher/Gravel 
Ponds/Platte River Trailhead 

 Marina/Roxborough Cove 
Area 

 Plum Creek Area 

 
These affected recreational use areas and facilities are described and illustrated in 
Chapter 2 (Site Characteristics) of Attachment 4 (Chatfield Reservoir Recreation 
Facilities Plan), on pages 2-5 through 2-21.  It provides an area-by-area description of 
what facilities would have to be relocated and redeveloped.  Chapter 3 (Mitigation 
Plan) of Attachment 4 presents the conceptual designs for the relocation and 
redevelopment of park facilities that would be impacted by raising water levels.  
Areas that would not be influenced, such as campgrounds, are not considered in this 
evaluation.   

6.  Materials Reviewed: X Reports X Plans X Others 

7.  Titles and Dates of Reviewed Materials: 

Northwest Division Regulation NWDR 1110-2-5 (LUDP) dated 30 APR 2004 

US Army Corps of Engineers Engineer Manual EM 1110-1-400 dated 1 NOV 2004 

Chatfield “Flood Operation Plan”, Operations Procedure No. 31, MAR 2007 

Design Memorandum PC-46 Master Plan, Chatfield Lake, CO AUG 2001  
 
Chatfield Reallocation Study Webpage. Colorado Water Conservation Board 
http://cwcb.state.co.us/flood_watch/chatfieldweb-current/the_study.htm 
 
U.S. Corps of Engineers Webpage (fact 05.20.03) 
 
Colorado State Parks Webpage. Colorado State Parks 
http://parks.state.co.us/default.asp?parkID=78&action=park 

 
Chatfield Reallocation Study Meeting Minutes from 8/7/03. Colorado Water 
Conservation Board 
 
Chatfield Reallocation Study Working Group Meeting Minutes from 8/26/08.  
Colorado Water Conservation Board 
 
Chatfield Reallocation Study - Storage Use Patterns.  Brown and Caldwell. 2003 
 
Chatfield State Parks Manager’s Reports for 2003 

http://cwcb.state.co.us/flood_watch/chatfieldweb-current/the_study.htm
http://parks.state.co.us/default.asp?parkID=78&action=park


 
Chatfield State Park Brochure 
 
Existing Conditions Report for Biological Resources. Foster Wheeler. 2000 
 
Road Realignment Study for Chatfield State Park. Sear-Brown. 2004 
 
Colorado State Parks Market Assessment Study. Price Waterhouse Coopers. 2002 
 
Class III Cultural Resources Survey of Chatfield State Park, Arapahoe, Douglas, and 
Jefferson Counties, Colorado. 4G Consulting, LLC and RMC Consultants, Inc. 2007 
 
Letter from John Bertino, Jr., Omaha District to David Giger dated 8 AUG 2008 

Letter from John Bertino, Jr., Omaha District to Tom Keith (EDAW) dated 1 APR 
2008 

Letter from Tom Browning to Eric Laux, Omaha District dated 26 NOV 2008 

8.  Do the facilities/structures of the proposed development comply with Appendix B 
“Minimum Criteria for Northwestern Division Reservoir Land Development Proposals” 
of NWD Policy ER 1110-2-5 and Appendix B?  

_ Yes          X  No (If No, explain and District review required) 
 
The conceptual designs for the relocation and redevelopment of park facilities at five 
recreation areas of the seven listed in paragraph 5 do not comply with Appendix B.  
These five include: Massey Draw, Swim Beach/Deer Creek/Jamison Area, Catfish 
Flats/Fox Run Group Use Areas, Marina/Roxborough Cove Area and Plum Creek 
Area.  In all instances of these five areas, structures that are associated with close 
proximity to water require placement in Zone 1.  Appendix B does not allow 
structures to be placed into Zone 1, but allows open floodable, wet flood-proofed 
structures be placed in Zone 2 and closed floodable, wet flood-proofed structures in 
Zone 3.  Chapters 2 and 3 of Attachment 4 (Chatfield Reservoir Recreation Facilities 
Plan) illustrate the specific facility structures that are impacted and the mitigation 
plan for each of those locations.  Potentially there may be a requirement to replace 
portable restroom facilities with permanent at Kingfisher/Gravel Ponds/Platte River 
Trailhead Area.  At this time the plan does not specify the need for an exception to 
Appendix B, but would like to include this area for consideration.  Also included 
with this proposal are steps being taken to ensure structures that are placed in Zone 
1 will meet FEMA regulations and simultaneously be satisfactory to the Corps.   
 
In a meeting between Omaha District (attended via phone by Mr. Laux and Mr. 
Behm) and the Chatfield Park Recreation Facility working group on 25 November 
2008, the team made a preliminary assessment that placement of closed floodable 
wet flood-proofed structures within Zone 1, that are capable of withstanding 
periodic flooding and that can easily be placed back into service following 
inundation, would have less impact on the Corps operation requirements than 
excessive fills to raise the structures to elevations within Zones 2 or 3.  This 



preliminary assessment was contingent of additional analysis that is included with 
this proposal.   
 
Appendix 6 (USACE Land Use Guidance and Exception) of Attachment 4 is a copy 
of the letter sent on 26 November 2008 to Mr. Laux with attachments detailing the 
steps being taken to meet standards for placement within Zone 1.  Additionally, a 
structural engineering analysis was performed of existing facilities to determine 
what design elements would need to be incorporated into new structures to meet 
those standards.  That analysis and the recommendations are included with this 
proposal as Attachment 2 (Technical Memorandum, Chatfield Structural Analysis, 
CH2M Hill, December 2008).    

 
9.  Will any part of the proposed development conflict with the Corps project Master Plans 

for the area of proposed development?  
_ Yes (If Yes, explain)        X No 
 

Referencing the Design Memorandum PC-46 Master Plan for Chatfield Lake, dated 
AUG 2001, under the section Reservoir Regulation and on page II-25, the document 
discusses the coordination ongoing between the Corps and the State of Colorado.  
Specifically it references the initiation of a study to determine whether flood control 
storage may be reallocated for other purposes. 

 
10.  Is proposed development consistent with an approved Development Plan submitted in 

accordance with Real Estate document (lease, license, etc.)?  
X Yes          _ No (If No, explain) 
 

11. Will the proposal impact waters and wetlands (a Dept. of the Army permit may be 
needed fro the Corps of Engineers)?  

X Yes (If Yes, needs review by Regulatory Branch)  
_ No 

Omaha District’s Colorado Regulatory Office has been participating in the ongoing 
EIS coordination and appropriate permit applications will be filed in accordance 
with existing procedures. 

 
12. Will the proposal impact cultural resources sites?  

X Yes (If Yes, need review by District Cultural Resources team)  
__ No 

 
As part of the ongoing EIS, cultural resources assessments are included to clearly 
identify potential impacts.  An inventory of cultural resource sites prepared by the 
Corps (USACE 2007) was reviewed to determine if known cultural resources would 
be affected by the mitigation plan.  We anticipate additional evaluation will be 
required because cultural resource sites have been identified near Deer Creek and 
Catfish Flats recreation areas.  Further evaluation will be done during the Cultural 
Resource evaluation of the EIS process.    

 



13. Is any part of the proposed development on or near the dam embankment, intake or 
spillway or other operational feature, including instrumentation?  

_ Yes (If Yes, need review by District Dam Safety team)  
X No 

  
There will be continued review of potential impacts due to increased elevation of 
water.  No effects are anticipated with this proposed plan.   

 
14. Summary comments/recommendation for the proposed development:  

 
The State of Colorado, Stakeholders and Corps of Engineers have been diligent 
these past several months in seeking a collaborative solution in preserving “in 
kind” facilities and recreational experiences while not compromising the Corps 
flood control and public safety mission.   We believe that this proposal meets all 
team member requirements for the unique and challenging conditions associated 
with Chatfield Reservoir.  

 
15. Initial Submittal __X____ or Resubmittal ________ (check one)  
 
16. Project Manager: Eric Laux, Omaha District.  



  

 

 

 

 

 

 

 

 

 

 

 

Attachment 2 

 

  



 

CHATFIELD TECHNICAL MEMO 122208.DOC  1 

T E C H N I C A L  M E M O R A N D U M   
 

Chatfield Structural Analysis 
Beach House Complex 
PREPARED FOR: Chatfield Reservoir Recreation Relocation Working Group 

PREPARED BY: CH2M HILL 

COPIES: Colorado Water Conservation Board, Department of Natural 
Resources 

DATE: December  2008 

PROJECT NUMBER: 383816 

 

Purpose and Objectives 
The purpose of this memorandum is to document the structural analysis of the existing 
Chatfield Lake Beach House Complex for the given design flood condition.  This analysis 
focuses on the closed floodable structures and structural components within the Toilet 
Module, the First Aid Module, and the Rental Module of the complex.  The objective of this 
analysis was to determine if the existing structures were sufficient to use as a model for the 
construction of new structures that would be located within the flood plain due to the 
function they serve.  The results of the analysis of the existing structures are presented and 
recommendations are made for the design and construction of the future structures.   

Structural Analysis 
Loads 
Flood loadings, including wave height and still water depth were calculated for the specific 
design flood.  This design flood is based on the existing structures’ locations at a raised 
finished floor elevation of 5447.0 and base flood elevation (BFE) of 5453.7 which was 
provided by the Chatfield Reservoir Recreation Relocation Working Group.  Flood loads 
were calculated according to Chapter 5 of ASCE 7-05.    In determining flood loading by the 
ASCE 7 method, wave height is limited by the flood water depth.  For this analysis the 
structures were assumed to be located in a non coastal A zone, subject to breaking wave 
forces. 

Design standards used for analysis are: 

• ASCE 7-05 - Minimum Design Loads for Buildings and Other Structures 
• ACI 530-08 - Building Code Requirements for Masonry Structures 
• ACI 318-08 - Building Code Requirements for Structural Concrete 
 

Forces included in a typical flood design are hydrostatic induced from standing floodwater 
and hydrodynamic forces induced from wave loading or flow past the structure.  At this 
complex the water is expected to rise slowly and water will be located on the interior and 
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exterior of the walls, therefore much of the hydrostatic loading is reduced.  Impact loadings 
from debris and foundation scour conditions due to flowing flood waters were not included 
in the analysis.    

Exterior Wall Analysis 
As constructed drawings were provided by the Chatfield Reservoir Recreation Relocation 
Working Group.  The geometry and materials shown on these drawings were used as the 
basis for determining the design loads and capacity of specific structural elements.  The 
exterior walls of the complex’s structures were analyzed according to the design standard 
loads for the prescribed flood condition.  Based on the as-built drawings, the existing 
exterior walls are a combination of double wythe masonry and brick, 12” brick and 8” 
masonry.  The exterior wall heights vary from 8’-0” to 18’-9” at the tallest point.  

Walls were analyzed for both out-of plane loadings and in-plane loadings resulting from 
flood loadings.  Out-of-plane loading is loading perpendicular to the face of the wall, in-
plane loading is loading parallel to the wall.   

 

 

Table 1 

Exterior Wall Analysis Results and Recommendations Table 

Wall Type Results of Out-of-
Plane Analysis 

Results of In-
Plane 

Analysis 

Recommendations 

8” Masonry Failed Acceptable Use 10” minimum masonry or 
concrete thickness to meet loading 
demands.   

At tallest wall height, grade should 
be such that no vertical exposed 
portion of the wall exceeds 15’-4”. 

Cantilevered exterior site walls shall 
be redesigned to meet demand, or 
designed as breakaway wall. 

8” Multi Wythe Masonry and 
Brick 

Failed N/A Use 10” minimum masonry or 
concrete thickness to meet loading 
demands.  Brick veneer may be 
added to match existing 
architecture. 

12” Brick  Failed N/A Use 10” minimum masonry or 
concrete thickness to meet loading 
demands. 
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Concrete Roof Diaphragm 
The concrete roof diaphragm was analyzed for flood loading with breaking waves at one 
side of the structure only.  The loads distribute themselves to the vertical walls through the 
concrete roof diaphragm.  

 

Table 2 

Roof Diaphragm Analysis Results Table 

Location Diaphragm Thickness Results of Analysis 

First Aid Module 

Rental Module 

6”  

6” 

Acceptable 

Acceptable 

Toilets Module 8” Acceptable 

 

 

 
Steel Rollup Doors 
Steel rollup doors are generally designed for wind loadings significantly less than the 
design flood loads.  It is not practical to design a steel rollup door for the given flood loads.  
It is recommended a removable flood shield be installed to prevent damage of the roll up 
door by wave action.  The jambs of the roll up doors require additional reinforcement from 
what is shown on the as-built drawings to address forces transferred from the flood shield.   
In addition, minimizing the dimensions of the door will reduce the forces seen by the door 
and therefore the door jambs.  Another possibility is leaving the roll up door open prior to 
an expected flood event.  This would require additional instructions be added to the 
Chatfield “Flood Operation Plan”.   

 

Interior Flood Loading  
It is expected water levels will rise slowly over a period of days.  As water enters the interior 
of the structures water will equalize itself on both sides of interior walls through leakage 
and openings, therefore it is not expected to have unequal loadings on interior walls.  New 
structures should provide adequate openings to ensure hydrostatic equilibrium at the 
interior walls of the structure due to rising flood waters.      

Hydrodynamic loadings from wave action are not expected to occur on the interior of the 
structures.   
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Summary of Analysis 
A structural analysis of the basic structures of the Beach House Complex was completed, 
structures include the Toilet Module, the First Aid Module and the Rental Module.  It was 
determined certain structural elements do not meet demands based on current codes and 
the given flood conditions considered, in particular the exterior walls and site walls are not 
adequate.  However new structures could be designed to resist flood induced forces with 
similar construction to the existing Beach House Complex facilities with additional 
strengthening and detailing involved.   

The loads and recommendations presented in this report are based on the information 
provided by the Chatfield Reservoir Recreation Relocation Working Group to evaluate the 
existing structures for the specific conditions described.  The loads used for design of future 
structures must be developed by the design engineer considering the actual siting, 
geotechnical, geometry, codes and standards in force at the time and other considerations as 
required for the specific design of those structures. 
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Appendix A – Structural Analysis Calculations 
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STATE OF COLORADO 
 

Colorado Water Conservation Board  
Department of Natural Resources 
1313 Sherman Street, Room 721 

Denver, Colorado 80203 
Phone: (303) 866-3441 

Fax: (303) 866-4474 

www.cwcb.state.co.us 

  

Water Supply Protection • Flood Protection • Stream & Lake Protection • Water Supply Planning & Finance 

Water Conservation & Drought Planning • Intrastate Water Management & Development 

 

TO: Randy Behm, Section Chief 

 U.S. Army Corps of Engineers, Omaha District  

 

FROM: Tom Browning, Section Chief 

 Watershed Protection & Flood Mitigation, CWCB 

 

DATE: December 31, 2008 

 

SUBJECT: Certification for Structural Design Requirements: 

Chatfield Reservoir Reallocation Study 

 

Background 

The State of Colorado and numerous stakeholders participating in the above referenced effort have 

submitted a formal proposal for exceptions to the Corps of Engineers (Corps) Land Use Development 

Policy (LUDP) as it relates to recreational structures at Chatfield Reservoir.  The non-federal sponsor has 

proposed the relocation of closed floodable wet flood-proofed structures within Zone 1 of the reservoir 

(between elevations 5,444 ft and 5,453.7 ft, MSL) that are capable of withstanding periodic flooding and 

that can easily be placed back into service following inundation. The elevations referenced herein are 

based on the assumption of a 20,600 acre-foot reallocation of existing storage space in the reservoir.  

 

The Corps requested that a technical analysis by the applicant be performed to determine the ability of the 

existing recreational structures to withstand specified hydrostatic and hydrodynamic forces based on 

available design documents. A study by CH2M Hill resulted in a new document entitled “Technical 

Memorandum, Chatfield Structural Analysis, Beach House Complex, December 2008”, a copy of which 

was provided to the Corps. The Technical Memorandum (TM) indicates that certain components of the 

structures do not meet the required design demands. However, recommendations in the TM have been 

provided that would allow the structures to resist flood induced forces. It is the intent of the non-federal 

sponsor to comply fully with the design demands for recreational structures at Chatfield Reservoir.  
 

Certification 

CWCB staff hereby certifies that technical recommendations, for recreation structures at Chatfield 

Reservoir, contained within said TM will be carried out during the final design phase of the Project, 

pending approval of the Final Environmental Impact Statement (EIS) and a favorable Record of Decision 

(ROD) by the Assistant Secretary of the Army, Civil Works (ASA-CW).  

 

                                                         
_____________________________________ 

Thomas W. Browning, P.E., CFM 

 
Bill Ritter, Jr. 

Governor 
 

Harris D. Sherman 

DNR Executive Director 
 

Jennifer L. Gimbel 

CWCB Director 
 

Dan McAuliffe 

CWCB Deputy Director  
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APPENDIX CC.  ADDITIONAL MEASURES BEYOND THE 
FEDERAL PROJECT 

Recreational Impacts and Proposed Recreation Facility Modification Measures  
The water providers will address adverse recreational impacts through the implementation of the 
Recreation Modification Plan (Appendix M). The Chatfield Marina Reallocation Impact Assessment 
Report (Appendix N) also includes additional design features that may be required to ensure the 
marina operates as effectively as it did prior to the reallocation. As mentioned above, the water 
providers continue to work with staff of Colorado State Parks to identify additional recreational 
features that could be implemented in order to enhance the recreational experience beyond what is 
captured within the federal plan. These features beyond the tentatively Federally Recommended 
Plan provide additional assurance to State Parks that a like-kind recreational experience at Chatfield 
State Park will occur following the reallocation of storage space, as well as to ensure Colorado State 
Parks is compensated for any lost revenue or increased costs incurred as a result of this project.  

The following are key features of the recreation modifications that the water providers would 
implement as part of the tentatively Recommended Plan. Where noted, there are additional 
measures that the water providers propose to fund and undertake in providing State Parks additional 
assurances of a like recreational experience, these are also listed in Table 5-23 of the FR/EIS.  

1. Impact Issue: Under current conditions, Chatfield Reservoir typically fluctuates no more than 5 
feet in elevation during the recreational season (from Memorial Day to Labor Day), with the 
top of the conservation pool at 5,432 feet msl. If the reallocation is approved, the top of the 
new conservation pool would be located at 5,444 feet msl, and reservoir fluctuations during the 
recreational season would increase up to 12 feet for a total of 17 vertical feet. Many of the 
current facilities would be inundated and require replacement. In addition, the vertical distance 
over which the shoreline would fluctuate would increase significantly depending on slope of the 
shoreline, potentially leading to greater setbacks to which recreational facilities, shade trees, and 
parking areas would be relocated.  

Due to these factors, visitors are likely to be required to walk further distances to enjoy both 
interacting with the shoreline and using the associated recreation facilities. Additionally, 
particular areas within Chatfield State Park could become more crowded because visitors may 
preferentially use relocated day use areas that are closer in overall distance to the water level and 
make less use of day use areas farther from the water. This might be especially true in years 
where there is not enough water available in priority to keep the reallocated storage space full. 
Most years, the reservoir is not anticipated to fill.  

Method of Mitigating Impact: The Recreation Modification Plan is the component of the 
tentatively Recommended Plan that addresses impacts to facilities, day use areas and 
infrastructure by relocating those facilities to elevations higher than the top of the new 
conservation pool (5,444 feet msl). The Recreation Modification Plan also includes significant 
amounts of grading in order to provide the beach and other shoreline dependent recreation 
areas a slope that minimizes the distance between support facilities and the water’s edge. The 
facility relocation along a regraded shoreline is thought to be sufficient to accommodate current 
uses of the recreation areas. Water providers and State Parks would continue to work closely in 
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final design to address those key recreational features (e.g., boat ramps, beach, disabled-
accessible fishing piers) so that these facilities continue to be easily accessible regardless of how 
much water is being stored in the reallocated space. 

Through the adaptive management process, the Chatfield water providers would work closely 
with the Corps and appropriate resource agencies in the development of a Coordinated 
Reservoir Operations Plan (during normal operation) to minimize potential reservoir 
fluctuations and provide greater certainty with regard to the anticipated water level, particularly 
during the high use recreational season (May 1 – September 30). The ability to minimize these 
impacts may be opportunistic and/or programmatic. However, these opportunities may also be 
limited by water rights, costs, or other constraints. The initial outline of a reservoir operation 
plan can be found in the CMP (Appendix K). 

The water providers also propose to work with State Parks and the Division of Wildlife in those 
particular areas. Where these grading measures are not completed as a result of implementing 
the Recreation Modification Plan, these features are considered additional to the tentatively 
Recommended Plan. To deal with recreation density issues, the water providers propose to 
work with State Parks and landowners adjacent to Chatfield State Park to maximize buffer areas 
(via easements) to offset the loss of usable land. These features are also being pursued by the 
water providers and the State outside of the tentatively Federally Recommended Plan. 

2. Impact Issue: Natural shade and aesthetics for park visitors would be reduced due to the 
complete or significant loss of mature cottonwood trees located within the reallocated storage 
space. 

Method for Mitigating Impact: The Recreation Modification Plan would replant trees as part of 
relocating facilities; however the ability of those trees to immediately provide shade would be 
limited. The Tree Management Plan (Appendix Z) attempts to minimize the amount of large 
trees removed by minimizing the number of trees that are removed above elevation 5,439 feet 
msl due to their higher likelihood of survival. In addition, the CMP also identifies onsite 
mitigation to be the number one priority for mitigating ecological resources. In completing 
onsite mitigation, replacement of lost riparian areas and wetlands would occur, not only helping 
to replace ecological values, but also would eventually provide some replacement value for 
shade. Where the Recreation Modification Plan, Tree Management Plan and CMP do not 
provide immediate replacement of natural shade for park visitors, the water providers have 
agreed to work with the State to provide for the reforestation of certain areas where State Parks 
feels it would help preserve park aesthetics and provide shade. These additional plantings are 
being considered outside of the tentatively Federally Recommended Plan. 

3. Impact Issue: In more gently sloping areas of the new conservation pool, shallow water levels 
would increase boating hazards.  

Method for Mitigating Impact: This issue would be addressed by adaptive management, which 
would include proper signage and marking of hazards to minimize risk to park visitors as 
hazards arise during implementation. 

4. Impact Issue: Marina facilities, both on land and on water, would become unusable at their 
present location due to inundation and more significant water level fluctuations. Marina 
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facilities would also lose the protection they currently have from wave and ice actions, because 
the existing breakwater and surrounding land masses would be inundated.  

Method for Mitigating Impact: The Recreation Modification Plan (Appendix M) provides a 
concept design for modifying the marina facility and associated recreation facilities, including 
the need to maintain breakwaters, and the ability for the marina to deal with higher levels of 
lake fluctuations. In addition, the Chatfield Marina Reallocation Impact Assessment Report 
(Appendix N) includes additional design features that may be implemented if required for 
making the marina fully functional. The water providers would continue to work closely with 
Colorado State Parks through final design and implementation to ensure the marina is fully 
operational. 

5. Impact Issue: Water quality may be degraded due to increased water level fluctuations and 
shoreline erosion. 

Method for Mitigating Impact: This issue would be addressed by adaptive management which 
would include increased water quality monitoring within Chatfield Reservoir, in coordination 
with the Chatfield Watershed Authority’s ongoing water quality sampling efforts.  

6. Impact Issue: The costs of operating the Chatfield Lake project (Corps) and Chatfield State 
Park (Colorado State Parks) would increase for the duration of the project due to more frequent 
and larger water level fluctuations. State Parks may also experience decreased revenues from 
lost visitation, due to a diminished recreational experience both during and post-construction. 
In addition, daily, weekly, and monthly park and marina operations would need to be 
significantly modified to account for more frequent and larger water level fluctuations, and 
therefore, the marina operators would experience additional annual cost. 

Method for Mitigating Impact: The water providers would be responsible for an appropriate 
share of the Corps’ annual costs that include specific and joint-use operation, maintenance, 
repair, replacement and rehabilitation (OMRR&R) costs. In addition, while it is beyond the 
requirements of the tentatively Federally Recommended Plan, the water providers would 
reimburse Colorado State Parks and the operators of the marina on an annual basis for lost 
revenues that result as a consequence of the reallocation. 

Environmental Impacts and Proposed Mitigation Measures 
Preble’s mouse habitat, bird habitat, and wetlands were identified in the FR/EIS as resources of 
particular concern and warranting specific mitigation strategies for the estimated adverse impacts to 
these “target environmental resources”. The CMP is designed to offset the adverse impacts to these 
target environmental resources associated with tentatively Recommended Plan should it be 
approved as proposed. Through adoption and implementation the Tree Removal Plan by the water 
providers, it is believed that avoidance and minimization of impacts to mature riparian forest areas 
would be maximized. The CMP concludes the following: 1) there are adequate opportunities within 
the Chatfield Reservoir watershed to mitigate for adverse impacts to the target environmental 
resources; 2) the proposed compensatory mitigation measures have a high likelihood of being 
successfully implemented; and 3) the estimated costs for implementing, managing, and monitoring 
the proposed mitigation are within the range of feasibility for the water providers. The CMP is 
ecologically based and the “currency” of the CMP is ecological functional units (EFUs). The EFUs 
capture the ecological functions provided by the individual target environmental resources as well as 
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accounts for the substantial geographic overlap of the target environmental resources. The CMP 
establishes quantifiable objectives and maximizes the amount of mitigation that would occur on 
Corps lands in the vicinity of Chatfield Reservoir. The CMP provides requirements for monitoring, 
reporting, and adaptive management. The water providers and the Corps are dedicated to 
implementing the adaptive management strategy detailed in the CMP to address any areas of 
uncertainty in the impact analysis. The adaptive management strategy would involve several agencies 
and interested parties. To ensure the CMP is successfully implemented, it establishes milestones for 
implementing mitigation activities and meeting success criteria as a precondition to use of 
proportionate amounts of reallocated storage, and an alternate track that would allow use of the 
reallocated storage, provided the water providers establish an escrow fund for implementation of the 
CMP and meet the established mitigation milestones. The mitigation milestones are linked to use of 
the reallocated storage by the water providers, thus assuring the mitigation would be accomplished 
as a prerequisite to proportionate use of the storage reallocation. The CMP is estimated to take 6 
years to implement and another 5 years of management and habitat improvement to realize the 
target EFU gains. 

The following outlines key impacts, and mitigation measures proposed in the CMP to address these 
impacts as an integral part of the tentatively Recommended Plan. Where noted, additional measures 
may be pursued by the water providers in coordination with State Parks and the Division of 
Wildlife, these are also listed in Table ES-8 of the FR/EIS. These measures are intended to provide 
ecological benefits above and beyond where the CMP has planned to replace lost ecological 
functions. As such, they are considered outside of the tentatively Federally Recommended Plan. 

1. Impact Issue: About 789 acres and 1,180 EFUs of the target environmental resources 
(consisting of Preble’s habitat, bird habitat, and wetlands) are estimated to be impacted by the 
tentatively Recommended Plan. This includes 586 acres (775 EFUs) permanently impacted by 
inundation, 30 acres (21 EFUs) impacted from the permanent footprints of recreation facilities, 
and 173 acres (384 EFUs) temporarily impacted by borrow and fill areas and utility relocations.  

Method for Mitigating Impact: The CMP maximizes the amount of mitigation that would occur 
on-site; up to 338 acres and 203 EFUs of mitigation are proposed to occur on-site above the 
maximum pool elevation of 5,444 feet msl. An estimated 384 EFUs would be mitigated on-site 
and in place with the restoration of the borrow areas and utility relocations, and up to 85 EFUs 
of combined wetland and riparian habitat would be created on-site that would benefit Preble’s 
and birds, including up to 23 acres of Preble’s critical habitat. The mitigation for the remaining 
EFUs (up to 711) would occur off-site. The total number of off-site acres needed for mitigation 
would depend on the land’s acquired and the number of EFU’s gained per acre. The majority of 
the off-site mitigation would occur on private lands in the Plum Creek watershed upstream of 
Chatfield Reservoir through the permanent protection, enhancement, and management of 
riparian habitats and adjoining uplands to benefit the target environmental resources. Off-site 
mitigation for impacts to Preble’s critical habitat on the Upper South Platte is proposed to 
involve implementation of the Sugar Creek Sediment Mitigation Project and other habitat 
enhancement measures in the Pike National Forest. 

2. Impact Issue: Loss of mature cottonwoods around Chatfield Reservoir 
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Method for Mitigating Impact: One of the goals of the CMP is to compensate for the loss of up 
to 42.5 acres of mature cottonwood bird habitat by protecting up to 22.5 acres of mature 
cottonwood woodlands within a defined off-site bird habitat complex and creating up to 13 
acres of specifically designated cottonwood recruitment areas on-site and up to 10 acres off-site 
that would contribute toward the total compensatory mitigation goal of up to 796 EFUs that 
are estimated to be permanently lost under Alternative 3. The CMP addresses these impacts to 
wetlands, federally-designated critical habitat, and noxious weeds.  

In addition, the water providers propose to fund stream habitat improvements on up to 0.7 
miles of the mainstem of the South Platte River above Chatfield Reservoir. The specific site and 
project design would be done in coordination with the Colorado Division of Wildlife. These 
habitat improvements are considered to be beyond the requirements of the tentatively 
Recommended Plan, and are being pursued by the water providers with the Division of Wildlife 
in order to provide environmental benefits in addition to the tentatively Recommended Plan. 

3. Impact Issue: The EIS anticipates benefits to reservoir fisheries resources, including walleye, 
and no impact to the fish rearing station downstream. However, because the walleye 
broodstock program and Front Range trout stocking programs are heavily reliant on Chatfield 
Reservoir, the Colorado Division of Wildlife believes the impacts to those resources, if they 
would occur, would be highly impacting to their overall program. Specifically the Division of 
Wildlife is concerned about the impact of water fluctuations on walleye, and flows downstream 
to the fish rearing station.  

Method for Mitigating Impact: Through the adaptive management process, a Coordinated 
Reservoir Operations Plan would be developed that would limit releases of water stored in the 
reallocated pool during critical seasonal periods, in order to minimize adverse impacts to fish 
spawning and minimize impacts to water supply to the downstream hatchery. The initial outline 
of a reservoir operation plan can be found in the CMP. The adaptive management process 
would allow the water providers, Corps, and resource agencies to be responsive to issues should 
they arise. 

4. Impact Issue: The following impacts to water quality, while not anticipated to be significantly 
impacted in the analysis found in the EIS, remain an area of uncertainty due to the uncertainty 
that surrounds modeling of such attributes. The following lists the main points of concern for 
State Parks and the Division of Wildlife. 

a. Aquatic species within Chatfield Reservoir could be harmed if increased erosion of fine 
sediment would occur due to increased fluctuations. 

b. Dissolved oxygen levels could decrease to levels considered to be “worst case” in the 
EIS, potentially causing aquatic species in Chatfield Reservoir to be exposed to higher 
levels of mercury, which could be picked up in the food chain.  

Method for Mitigating Impact: The following actions would address potential impacts to water 
quality: 

a. As part of adaptive management, a water quality monitoring program would be 
developed for within and downstream of Chatfield Reservoir to monitor possible 
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impacts that result from a reallocation. A Coordinated Reservoir Operations Plan would 
help to identify where downstream flows might be improved. It is also thought that 
water retention times in the reservoir could be key to maintenance of water quality. 
Reservoir operations could be manipulated in such a way as to reduce retention times to 
ameliorate impacts of nutrient concentrations on water quality should the issue arise. 

b. The Sugar Creek Project, as outlined in the CMP, would mitigate for impacts to Preble’s 
meadows jumping mouse and its habitat and should provide stream stabilization and 
potentially reduce the sediment and pollutant loads into the Chatfield Watershed, 
including Chatfield Reservoir. The water providers would monitor the water quality 
within Sugar Creek for a period of time after construction of the Sugar Creek Project.  

c. The habitat improvements and creation of new wetlands along Plum Creek should also 
help improve water quality. The water providers have offered to review wetland design 
concepts with the Chatfield Watershed Authority to identify design elements that may 
further enhance water quality and to monitor water quality for a period of time after 
completion of the new wetlands projects. 

5. Impact Issue: Increased storage of water in Chatfield Reservoir could result in loss of stream 
habitat below Chatfield Reservoir due to additional zero and low flow days.  

Method for Mitigating Impact: Through the adaptive management process, a Coordinated 
Reservoir Operations Plan would be developed in which those water providers that release their 
stored water through the Chatfield Outlet Manifold and then subsequently divert it at a 
downstream location would use their individual and collective “best efforts” to coordinate their 
releases in a strategic manner that would assist in reaching stated water flow goals in the South 
Platte River below Chatfield Reservoir, to assist in the flow requirements at the Chatfield State 
Fish Unit and to minimize the potential for increased low-flow or zero flow days. The 
availability of additional water in Chatfield Reservoir is also thought to provide potential in the 
future to pursue instream flow goals that may produce benefits as identified in the Draft 
Ecosystem Restoration Evaluation Report (Appendix D) via other Corps and non-Corps 
authorities. 

While loss of habitat downstream was not considered to be a significant issue in the EIS, to 
allay concerns of the Division of Wildlife, the water providers have agreed to pursue stream 
habitat improvement on up to 0.5 miles of the mainstem of the South Platte River downstream 
of Chatfield Reservoir as an effort outside of implementing the tentatively Recommended Plan. 
The specific site and project design would be done in coordination with the Colorado Division 
of Wildlife.  

6. Impact Issue: There would be increased shoreline exposure leading to creation of large 
mudflats, loss of existing wetlands and new weed proliferation due to more frequent and greater 
water level fluctuations. The possibility of introducing aquatic nuisance or invasive species (i.e., 
Eurasian Water Milfoil) from surrounding positive areas would increase during high water and 
flooding. 

Method for Mitigating Impact: Water providers would work with the state to increase noxious 
weed management on lands inundated by reallocation storage and below elevation 5,444 feet 
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msl, in order to avoid an influx of invasive species, maintain vegetative diversity, and preserve 
park aesthetics.  

The measures listed above are conceptual and intended to provide the public with information for 
review and comment during the NEPA Process, and provide decision makers a basis upon which to 
base their decisions. The specific measures used to mitigate adverse recreational impacts may be 
revised or expanded based on input received during the public comment period, continued 
coordination with and input from Colorado State Parks, the Division of Wildlife, and other resource 
agencies. Adaptive management will be necessary in order to address unforeseen or unanticipated 
impacts as they may arise in the future.  
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Appendix DD, Response to Public Comments on the Draft FR/EIS, includes the following 
information: 

• Comments and Responses 

• Comment Letters 
− Representative Ed Perlmutter 
− Representative Mike Coffman 
− U.S. Senators Mark Udall and Michael F. Bennet 
− Suzanne J. Bohan, Director, NEPA Compliance and Review Program, Office of 

Ecosystems Protection and Remediation, U.S. Environmental Protection Agency, 
Region 8 

− Robert F. Stewart, Regional Environmental Officer, U.S. Department of the Interior, 
Office of Environmental Policy and Compliance 

− Terry Nolan, General Manager, Highlands Ranch Metro District 
− Lakehurst Water and Sanitation District Board of Directors 
− Barbara Biggs, Governmental Affairs Officer, Metro Wastewater Reclamation District 
− Patrick Fitzgerald, President, Metropolitan Denver Water Authority 
− Thomas M. Clark, President, Mount Carbon Metropolitan District 
− Eric W. Wilkinson, General Manager, Northern Colorado Water Conservancy District 
− W.R. “Skip” Fischer, Chairman, Adams County Board of County Commissioners 
− Gary Atkin, General Manager, Arapahoe County Water and Wastewater Authority Board 

of Directors 
− Gary Barber, Chair, Arkansas Basin Roundtable 
− Robert J. Brabec, President, BMR Metropolitan District 
− Board of Directors, Castle Pines Metropolitan District 
− Pamela Ridler, CCE, President/CEO, Castle Rock Chamber of Commerce 
− John Hendrick, General Manager, Centennial Water and Sanitation District 
− Larry Moore, Co-Chairman, and Kevin Urie, Co-Chairman, Chatfield Watershed 

Authority 
− Dan Mikesell, Interim Director, City of Aurora Water Department 
− Debbie Brinkman, Mayor, City of Littleton 
− James D. Gunning, Mayor, City of Lone Tree 
− Mike King, Executive Director, Colorado Department of Natural Resources, State of 

Colorado 
− Scott Lamond, President of the Board of Directors, Cottonwood Water and Sanitation 

District 
− James S. Lochhead, CEO/Manager, Denver Board of Water Commissioners 
− Kelly J. Brough, President and CEO, Denver Metro Chamber of Commerce 
− Bob Peters, Water Resource Engineer, Denver Water 
− Jack A. Hilbert, Chair, Douglas County Board of County Commissioners 
− David A. Weaver, Sheriff, Douglas County Sheriff’s Office 
− O. Karl Kasch, Chairman, East Cherry Creek Valley Water & Sanitation District 
− Michelle Pierce, Chairman, Gunnison Basin Roundtable 



− Jefferson County Board of County Commissioners 
− Thomas M. Clark, President, Mount Carbon Metropolitan District 
− Brian P. Dunnigan, Director, Department of Natural Resources, State of Nebraska 
− Kent Crowder, Chair, North Platte Basin Roundtable 
− Charles J. Krogh, District Manager, Pinery Water & Wastewater District 
− Patrick Fitzgerald, District Manager, Platte Canyon Water and Sanitation District 
− Plum Creek Wastewater Authority Board of Directors 
− Larry D. Moore, General Manager, Roxborough Water and Sanitation District 
− South Platte II Working Group 
− Patrick Fitzgerald, District Manager, Southwest Metropolitan Water and Sanitation 

District 
− Ann A. Terry, Executive Director, Special District Association of Colorado 
− Bob Kellerhuis, Mayor, Town of Kersey 
− Andrew Martinez, Mayor, Town of LaSalle 
− Donald R. Brookshire, Mayor, Town of Severance 
− Margarita Leon, Mayor, Town of Wiggins 
− John S. Vazquez, Mayor, Town of Windsor 
− Brett Redden, President, Upper Gunnison River Water Conservancy District 
− Jeanne Hayes, President, Roxborough Park Foundation 
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Commentor Number Comment Response Category 
285, 456, 479, 491, 
502, 529 

Managing the release of water from Chatfield Reservoir could be an 
important tool" for enhancing fish and riparian habitat downstream of 
the reservoir (see Draft FR/EIS at 4-55 and 4-56). The problem is 
that in the Draft FR/EIS the management of the reservoir with any 
thought of downstream flow impacts appears to be purely voluntary, 
being only vaguely referenced as a matter to be addressed through 
"adaptive management." The actual adjustment of operations has a 
large number of hoops to jump through, and there is nothing 
compulsory, no public oversight, or any grievance channels 
described. A true mitigation plan would include a requirement for a 
minimum flow downstream. 

Mitigation for downstream effects are part of an ongoing negotiation 
between the project participants and the state of Colorado and are 
currently being addressed with a combination of 1) commitments in 
the operations plan to make strategically timed releases of water 
from Chatfield on a best efforts basis, and 2) .5 miles of stream 
enhancements to the South Platte River downstream of Chatfield.  
The negotiations are not yet finalized and will become final with the 
Colorado Parks and Wildlife Commission approves the complete 
package of state mitigations. These efforts include activities over 
and above the Federally Recommended Plan. 

Adaptive 
Management 

460, 502 2.1, p. 2-4 - We agree with the statement in #4 that, “Strategically 
timed release of water from Chatfield Reservoir can potentially 
provide recreational and environmental benefits to the urban and 
downstream reaches of the South Platte River.” But, on the same 
page, 2.2.1, Planning Objectives, include only “…fully mitigating 
unavoidable significant impacts…” The FWCA calls on federal 
agencies to pursue measures to improve fish and wildlife values and 
adopt such measures, where appropriate, to obtain maximum 
project benefits. Throughout the document, timing releases of water 
to offset projects impacts downstream or enhance downstream 
resources are mentioned with no specific commitment as to whether 
or how these efforts would be pursued.    

Mitigation for downstream effects are part of an ongoing negotiation 
between the project participants and the state of Colorado and are 
currently being addressed with a combination of 1) commitments in 
the operations plan to make strategically timed releases of water 
from Chatfield on a best efforts basis, and 2) 0.5 miles of stream 
enhancements to the South Platte River downstream of Chatfield.  
The negotiations are not yet finalized and will become final when the 
Colorado Parks and Wildlife Commission approves the complete 
package of state mitigations.   These efforts include proposed 
activities over and above the Federally Recommended Plan. 

Adaptive 
Management 

285, 456, 502, 509, 
526, 529, 537, 553, 
554, 569, 605 

Aspirational goals alone are not sufficient to address the potential 
significant environmental harm. The best way to develop a sensible 
and workable adaptive management process with realistic but 
meaningful goals is for the Corps to work with the Chatfield Project 
participants and the affected downstream communities , and other 
stakeholders, to develop cooperative, mutually agreed upon 
strategies for Chatfield Reservoir management that meet the goals 
and needs of the Chatfield participants while addressing mitigation, 
downstream base flow deficiencies, etc. 

Mitigation for downstream effects are part of an ongoing negotiation 
between the project participants and the state of Colorado and are 
currently being addressed with a combination of 1) commitments in 
the operations plan to make strategically timed releases of water 
from Chatfield on a best efforts basis, and 2) .5 miles of stream 
enhancements to the South Platte River downstream of Chatfield.  
The negotiations are not yet finalized and will become final with the 
Colorado Parks and Wildlife Commission approves the complete 
package of state mitigations.  These efforts include activities over 
and above the Federally Recommended Plan. 

Adaptive 
Management 

226, 227 How are adaptive management issues funded after the project is 
completed? 

Needed adaptive management, adjustments to mitigation and 
implementing contingencies will be funded by the Chatfield Water 
Providers. 

Adaptive 
Management 
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Commentor Number Comment Response Category 
420, 460, 507, 529, 
537, 554, 605, 789, 
790 

What is the definition of adaptive management? What guidelines are 
to be followed? How will this process be monitored and controlled? 
Adaptive management is mentioned over 200 times in the report, 
but there is no definition or guidelines for it. The mitigation and 
adaptive management described in your official documents appears 
to be vague and non‐specific. This is not responsible to the public in 
terms of fully understanding what will be lost and gained. 
4.1.1, p. 4-2 - This section begins by describing a cycle of steps 
necessary to implement adaptive management: problem 
assessment, design, implementation, monitoring, evaluation, 
adjustment, and then recycling through earlier steps. Too often the 
Draft FR/EIS uses “adaptive management” as a general term to 
address response to uncertainty or unanticipated consequences of 
project implementation. In each case where adaptive management 
is proposed or mentioned (approximately 120 times in the Draft 
FR/EIS not including appendices) it should be clear what the 
problem is, what the design to address it consists of, what 
monitoring will take place, and how results will be evaluated. Table 
4-1, pp. 4-3 through 4-5, includes a column entitled “Required 
Adaptive Management.” In most instances no monitoring is 
referenced, only uncertainties and possible measures that could be 
employed to address impacts. Despite the column title, descriptions 
are limited largely to ‘adaptive management will be used’ and a list 
of possible measures to address impacts. 

 An adaptive management plan has been prepared for the final 
FR/EIS that provides greater detail and specificity regarding the role 
of adaptive management. The plan provides a framework for 
addressing the uncertainties associated with impact estimates and 
proposed mitigation for the resources of concern, and also includes 
resource-specific monitoring and management actions addressing 
water quality, downstream flows and reservoir 
operations/fluctuations. The plan also describes the process that will 
be used to provide oversight of the adaptive management activities, 
including the entities that will be involved and their roles in oversight. 
Table 4-1 and associated text will be revised based on the Adaptive 
Management Plan, and the plan will be included as an appendix.  

Adaptive 
Management 

460 4.8.5, p. 4-86 - This section starts by stating that, “Prior to 
implementation of an alternative, actions to reduce the level of 
impacts will be considered.” The discussion immediately switches to 
examples of potential “adaptive management” measures. This 
exemplifies the Draft FR/EIS’ lack of solid commitment to a variety 
of measures mentioned in the document that “could” or “would” 
reduce or offset impacts. Appendix CC, Items of Non-Federal 
Cooperation, suggests that some of these issues may be resolved 
independent of the Federal action. We believe that all measures to 
reduce and mitigate impacts should be part of the Federal action.  

All significant impacts identified in the EIS are being mitigated as 
part of the federally recommended plan. In addition, the Chatfield 
Water Providers and the State of Colorado are negotiating details of 
a state mitigation plan. While much of that mitigation plan mirrors 
what is required by the Federal plan, many of the items in the state 
mitigation plan focused on areas where impacts are not anticipated, 
but uncertainties exist as to potential effects to certain resources. 
Discussion of this can be found in Appendix K. 

Adaptive 
Management 

460 7.5.1, p.77 - The full impact of project implementation to existing 
vegetation from 5,439 to 5,444 feet and above may not become 

This is one of the reasons there will be continued monitoring and 
adaptive management measures. 

Adaptive 
Management 
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Commentor Number Comment Response Category 
evident until a series of wet or dry years occurs. Until then, full 
impacts of the reallocation project and the extent of actions needed 
to fully mitigate impacts will not be known.  

526 The report states that adaptive management could potentially 
manage water levels by manipulating releases, changing timing of 
releases, etc. (see pages 2-84, 4-4, 4-5, 4-47, 4-86, 4-104, page 7 
and 79 of Appendix K, page cc-5 and cc-6 of Appendix CC), yet in 
Table 4-1 the DEIS states, “In terms of hydrology, potential changes 
in pool fluctuations would be difficult to minimize under Alternatives 
3 or 4.” (DEIS, page 4-3, my emphasis) 

Changes in pool fluctuations would be difficult to minimize under 
Alternatives 3 and 4; however, it may be possible to manage, to 
some degree, pool fluctuations and this will be explored as 
described in Section 7.5.2 of the CMP.  

Adaptive 
Management 

460, 526, 529, 537, 
623, 628, 883 

What is the definition of adaptive management? What guidelines are 
to be followed? How will this process be monitored and controlled? 
Adaptive management is mentioned over 200 times in the report, 
but there is no definition or guidelines for it. The mitigation and 
adaptive management described in your official documents appears 
to be vague and non‐specific. This is not responsible to the public in 
terms of fully understanding what will be lost and gained. 
4.1.1, p. 4-2 - This section begins by describing a cycle of steps 
necessary to implement adaptive management: problem 
assessment, design, implementation, monitoring, evaluation, 
adjustment, and then recycling through earlier steps. Too often the 
Draft FR/EIS uses “adaptive management” as a general term to 
address response to uncertainty or unanticipated consequences of 
project implementation. In each case where adaptive management 
is proposed or mentioned (approximately 120 times in the Draft 
FR/EIS not including appendices) it should be clear what the 
problem is, what the design to address it consists of, what 
monitoring will take place, and how results will be evaluated. Table 
4-1, pp. 4-3 through 4-5, includes a column entitled “Required 
Adaptive Management.” In most instances no monitoring is 
referenced, only uncertainties and possible measures that could be 
employed to address impacts. Despite the column title, descriptions 
are limited largely to ‘adaptive management will be used’ and a list 
of possible measures to address impacts.  
A significant amount of the impacts to environmental assets and 
recreation are a result of the expected increase in reservoir 

Adaptive Management is a well structured process which includes:  
management objectives that are regularly reviewed and revised, 
model or models of the managed system, monitoring and evaluation 
of outcomes, mechanisms for incorporating what is learned into 
models guiding future decisions, and a collaborative process.  This 
process allows to better understand the uncertainty of predicted 
results and therefore permits decisions to be made much earlier 
without definitive designs. The approach allows iterative reduction of 
uncertainty through refinement of actions.  An Operations Plan is 
being developed for adaptive management. The operations plan will 
provide a "tool" for working together to identify strategies to reduce 
affects of water level flux.    Worst case scenarios were considered 
in the EIS analysis for comparing alternatives, and ensuring full 
mitigation can be reasonably obtained.  

Adaptive 
Management 
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fluctuations, and the change of timing of storage and release. A 
solid mutually agreed upon Coordinated Reservoir Operations Plan 
could dramatically decrease these impacts and the magnitude of 
impacts. Such a plan could decrease mitigation costs and increase 
certainty for the Water Providers, CPW and the Environment. 
The Draft Comprehensive Mitigation Plan states: During the first 3 
years of operations, studies will be conducted as part of the 
Adaptive Management program to determine the effects of the 
unrestricted operations. The studies will determine if any restrictions 
on operations, either in the storing of water or releases of water, 
might lessen recreational or environmental impacts or increase 
benefits of the project” (Appendix K, page 80). A lot of unnecessary 
and irreparable damage could be done in three years. I'd like to see 
a plan that's a whole lot more definitive than “unrestricted 
operations.” Open, formal procedures should be developed for 
altering that plan if need be. Both the plan and the procedures for 
altering it should be included in the Environmental Impact 
Statement. 

285, 537, 554 When an alternative is selected, the Corps and water providers must 
develop specific management plans for each of the nine resources 
in coordination and with the approval of Colorado Parks and Wildlife. 
Further, these plans should be made available for public review and 
comment before they are presented to the Parks and Wildlife 
Commission.  
The document mentions in several places that there are agreements 
in place to perform on the ground work that is outside of the DEIS. 
These agreements or deals should be part of the public process and 
in full disclosure and open to comments. While they may benefit the 
environment, they can be negatively viewed as back room deals to 
expedite resource agency or non-profit organization approvals. 

A process for review of the proposed mitigation activities by Parks 
and Wildlife is presented in Section 7.6 of the CMP (Appendix K of 
the Draft FR/EIS).  An adaptive management plan has also been 
prepared for the final FR/EIS that provides greater detail and 
specificity regarding the role of adaptive management (Appendix 
GG). Chatfield Water Providers and the state of Colorado are 
negotiating details of a state mitigation plan. Many of the items in 
this state mitigation plan are above and beyond federally-required 
mitigation.  

Adaptive 
Management 

576 Within the CMP, we suggest you include details of the adaptive 
management approach and the Coordinated Reservoir Operations 
Plan provisions to be developed to protect the walleye brood stock 
program (page 4-56). 

The Adaptive Management Plan (Appendix GG of the FR/EIS) 
presents a general approach to development of an operations plan.  
The Chatfield Water Providers and the State are discussing 
development of a more detailed operations plan. The operations 
plan being negotiated between the Chatfield participants and the 
state of Colorado includes a provision to limit the magnitude of flow 

Adaptive 
Management 
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releases during a specific time period when such releases could 
cause adverse impacts to the walleye brood stock program.   

628 Adaptive Management may be applied too broadly for mitigation, 
particularly where impacts are readily identifiable. There must be a 
more structured, concrete approach to mitigating identifiable 
impacts. 

A conservative approach was taken in identifying impacts in order to 
ensure that full mitigation is identified. The CMP (Appendix J) 
provides the approach to implementing the mitigation identified for 
the worst case scenario. An adaptive management plan has also 
been prepared for the final FR/EIS that provides greater detail and 
specificity regarding the role of adaptive management.  

Adaptive 
Management 

8, 93, 102, 103, 105, 
120, 134, 212, 238, 
239, 280, 302, 321, 
324, 340, 358, 361, 
363, 368, 372, 376, 
381, 384, 389, 390, 
392, 396, 400, 401, 
410, 414, 415, 417, 
420, 433, 442, 446, 
453, 464, 471, 472, 
473, 478, 482, 486, 
488, 489, 503, 505, 
507, 509, 510, 517, 
521, 524, 526, 529, 
536, 537, 539, 558, 
560, 581, 582, 602, 
605, 610, 615, 619, 
620, 622, 631, 646, 
649, 653, 655, 658, 
660, 665, 667, 670, 
671, 674, 759, 663, 
758, 801, 810, 812, 
817, 876, 880, 885, 
887 

A full range of reasonable alternatives was not seriously 
considered or discussed in depth in the DEIS. The discussion of 
alternatives in the DEIS does not comply with the requirement to 
“objectively evaluate all reasonable alternatives” and appears to be 
more of an attempt to justify the alternative preferred by the project 
proponents and keep their costs low rather than an “objective 
evaluation.” Additionally, the Corps does not provide a reason it 
cannot evaluate the several alternatives, together, that were 
deemed to not satisfy the purpose and need of the project standing 
alone. Examples: aquifer storage and recharge, increased water 
conservation, gravel pit storage and/or expansion and use of 
existing water storage facilities in the vicinity of Chatfield such as 
Reuter-Hess Reservoir or some combination of these. Many other 
water supply projects (such as the one recently completed by 
Centennial Water & Sanitation District across the street from 
Chatfield with a yield of about 6,000 AF per year) using gravel pits 
and exchanges, as well as existing and new infrastructure (e.g., the 
WISE partnership, Prairie Waters Project, etc.) can assist in 
producing similar efficiencies and additional use of current supplies 
at a yield reasonably consistent with the proposed reallocation 
project. 

All of the alternatives mentioned in this comment are included in the 
alternative concepts considered and screened, as shown in Table 2-
2. The rationale for screening forward or for elimination of the 37 
water supply concepts are described in Section 2.3 and summarized 
in Table 2-4. The DEIS did consider assembling combinations of 
various concepts into alternatives, particularly concepts that 
individually could not meet the purpose and need of the project. 
Chatfield has the unique and extremely valuable characteristic of 
on-channel storage, allowing any size flows to be instantly captured. 
This unique aspect makes Chatfield Reallocation more efficient and 
results in higher yields. This aspect of capturing what is available 
allows other alternatives of storage, such as groundwater injection 
etc., to become more viable. 

Alt 

411, 509 p. ES 6, 3rd para - “alternatives for the importation or agricultural 
conversion have vastly higher expense and increased 
environmental impacts compared to other alternatives"  and "are 
very complex, high-impact projects that are feasible only if large 

The quoted paragraph refers to large scale water importation and 
agricultural transfer concepts (DEIS action 2.3.2). These are very 
complex, high-impact projects that are feasible only if large volumes 
of yield are realized. These concepts were eliminated from further 

Alt-Ag 
Conversion 
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volumes of yield are realized.” This is patently not true for the 
transfer of local agricultural water rights where agricultural water can 
be purchased as needed on a willing seller basis at prices that 
enable the selling farmer to invest both in conservation (in some 
cases with little reduction in acreage) and in retirement. Local 
initiatives are much more flexible and do not require large up-front 
costs. Also, it is simply illogical to claim that gravel pits, where land 
is clearly previously disturbed, would accrue more impacts than 
impacts that occur to a healthy ecosystem and state park such as 
Chatfield. 

consideration due to cost, the logistics and time constraints of 
obtaining water rights and legal agreements for out-of- basin 
transfers. Smaller scale agricultural transfers were not considered 
for potential water supply concepts.  Typical small-scale agricultural 
transfer opportunities are small (100 AF/year) with sporadic 
availability, and therefore difficult to piece together sufficient 
quantities to meet the objective of the project.  Also, most small-
scale agricultural transfer opportunities are located downstream 
from the Chatfield Reservoir, therefore pipeline transport and 
treatment would be required.  The DEIS did consider piecing 
together multiple small reservoirs into alternatives.  In the cases of 
the upstream existing reservoirs and gravel pits, these concepts 
were eliminated from further consideration due to the limited storage 
capacity of each individual entity, plus the cost and logistics of 
combining them with other small capacity reservoirs.  In the case of 
the lower South Platte River gravel pits; these were screened 
forward for detailed analysis because of their relative close 
proximity, sufficient storage and reasonable cost and logistics for 
piping and related appurtenances. 

879 Denver Water has asked us to conserve and Denver Water users 
have acceded to these requests. But the big users of water in the 
state are irrigators. Why haven't irrigators been asked to conserve 
as aggressively as urban users? 

The agricultural users have market motivations to use their water as 
efficiently as possible such that they increase the return they receive 
for the amount of water they use.  Many are switching from the more 
water consuming techniques to less water conserving techniques, 
like drip and sprinklers, but such conversions require new, 
expensive equipment so the conversions must be done gradually.  

Alt-
Conservation 

93, 101, 102, 134, 
152,223, 224, 249, 
280, 285, 293, 300, 
303, 326, 334, 337, 
339, 353, 362, 372, 
378, 393, 414, 420, 
435, 439, 454, 464, 
489, 500, 526, 529, 
538, 540, 557, 580, 
659, 665, 866, 884 

The problem that needs to be addressed is not increasing water 
storage, but managing population growth and commercial/residential 
growth by requiring water conservation. Too much water currently 
gets wasted in the Metro Area right now (watering grass too much, 
and during hottest time of day). Suggest promoting and enforcing 
water conservation instead of reallocating storage at Chatfield for 
water supply. Current water consumption occurring in the area 
seems wasteful. Implementation of serious conservation measures, 
coupled with other alternatives (i.e. gravel pit storage, ground water 
recharge and recovery) could meet the purpose and need, and 
should be evaluated. The lack of discussion of how water 
conservation programs integrate with the project proponents’ over-

The water resource problem being addressed in the study is the 
inadequate supply of water to meet increasing water supply demand 
in the Denver Metro area over the next 50 years due to the 
combined effects of population growth, depletion of nonrenewable 
groundwater sources, and agricultural water providers’ need for 
augmentation water for alluvial wells. Thus, while population growth 
and development is considered within the context of this study, 
affecting population growth rates or development rates is beyond 
the study scope.                                                                               
The elements of the respective Water Conservation Program of 
each water provider are described in Appendix AA, summarized in 
Table 2-3.a of the DEIS, and presented in detail in the complete 

Alt-Growth 
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all water supply planning efforts is a major deficiency in the DEIS 
which should be corrected in a supplement which clearly quantifies 
the providers’ water conservation programs and discusses how 
these programs fit into their water supply planning portfolios.  
NEPA requires agencies to briefly discuss the reasons for 
eliminating alternatives from detailed study. The Corps simply states 
that conservation constitutes independent parallel action that would 
occur with or without the Chatfield expansion (DEIS, 2-23). The 
Corps is violating NEPA, because agencies cannot disregard 
alternatives merely because they do not offer a complete solution to 
the problem. 

water conservation reports of seven of the water providers with state 
of Colorado approved plans at 
www.cwcb.state.co.us/conservation/relatedinformation/WCPs. In 
total, these efforts represent approximately 15% reduction in water 
use over a 10-year period of time. Water conservation goals and 
amounts were considered when determining the amount of water 
needed for future use, some of which would be provided by the 
proposed Chatfield Reservoir Reallocation Project. Water shortages 
of sustainable water supplies faced by the water providers cannot 
be resolved by water conservation alone. 
The FR/EIS evaluated various water supply concepts for use in 
formulating alternatives. These concepts range from simple 
"building blocks" that would not suffice in themselves to meet project 
objectives (e.g., water conservation programs, single reservoir or 
gravel pits) to large scale, multiple-component concepts that could 
meet project objectives (Colorado River Return Concept). In the 
cases of the Chatfield Water Provider M&I Conservation Programs 
and the Central Colorado Water Conservancy District Efficiency 
Program, these "building block" concepts were eliminated because 
these programs are already in place and, even with these proactive 
conservation programs enacted, there is still a need for additional 
water supply.  One could view each alternative evaluated as also 
including the various conservation programs as components.                                                     
General explanations for the elimination of potential water supply 
concepts from further analysis are presented in Section 2.3 and 
summarized in Section 2.3.8 and in Table 2-4. The DEIS did 
consider assembling combination of various concepts into 
alternatives, particularly concepts that individually could not meet 
the purpose and need of the project. For the example of the 
upstream existing reservoirs and gravel pits, these concepts were 
eliminated from further consideration due to the limited storage 
capacity of each individual entity, plus the cost and logistics of 
combining them with other small capacity reservoirs. 

509 Unrestricted population growth causing a shortage of water supplies 
is speculative and not based on recent or statistically representative 
data. While we can agree that water is an important resource and 
renewable water is preferred over non-renewable sources, this goal 

In 2003, the Colorado General Assembly authorized CWCB (Senate 
Bill 03-110) to implement the SWSI study due to the 2002 drought, 
population increases, and potential water shortage issues. The 
SWSI study addresses population, and shows that population is 

Alt-Growth 
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can be met through other alternatives – thus protecting multiple 
environmental resources. 

expected to continue to grow in Colorado and especially the front 
range and that the current water supplies are not sufficient for the 
anticipated additional water demands.  

537 Another alternative that must be given serious attention in an 
alternatives analysis would be the possibility of not permitting new 
housing developments in the suburbs without very strict water 
conservation requirements for landscaping and interior use. 

Limiting housing development is not a water supply alternative. 
Water conservation reduces future demand, but is not a source of 
water and as such is not considered a water supply alternative. To 
the extent a high level of community acceptable water conservation 
already exists in the sponsoring entities, it was considered as having 
a moderating effect on demand in the future demand projection.    

Alt-Growth 

666, 823 Alternative Two is the best alternative. This option is the least 
expensive and least detrimental to the environment. This alternative 
calls for future reliance on NTGW for Denver water and other 
upstream and metro area providers while downstream providers 
would store additional water in gravel pits. Water wells cause 
negligible long-term impact on wildlife habitat, gravel pits are already 
disturbed by current extraction therefore no useable habitat exists 
there anyway, and using the Arapahoe Aquifer would provide 
stronger incentive to conserve water.  

Alternative 2 ultimately does not fare well in the evaluation of 
alternatives with respect to its overall contributions to the planning 
objectives; response to planning constraints; consistency with the 
P&G criteria; or consistency with the Corps' Environmental 
Operating Principles.  

Alt-NTGW 

285, 439 There is no reason that NTGW cannot be pursued by the water 
users. The DEIS presents the NTGW as a non-renewable resource 
that should be kept for emergency use. While it only very slowly 
renews, the amount of water present is vast. The reason the 
proponents want to discontinue its use is that it is getting more 
expensive to recover the water and the wells are not producing the 
flows they once did. Economics is the only factor keeping the 
proponents from pursuing NTGW further.  
When we first moved to Highlands Ranch 20 years ago we heard 
about the aquifer being able to provide water for a 100-year period. 
Now this is not even mentioned. Alternative 2 has the water users 
drilling 1,364 new wells with a stated loss of production in the 
aquifer up to 85 percent by 2050. How is alternative 2 a solution to 
long-term water needs? 

The period of analysis for this study is 50 years. It was determined 
that non tributary ground water could provide water through that 
period and was accordingly a viable alternative. 

Alt-NTGW 

20, 28, 39, 46, 57, 59, 
61, 65, 69, 75, 98, 99, 
100, 111, 127, 128, 
132, 135, 179-182, 

Securing renewable water as this EIS evaluates is of urgent priority 
in the metropolitan area. Securing surface water at Chatfield eases 
our community’s dependence on nonrenewable water from the 
Denver Basin Aquifer System. 

Comment noted. Alt-NTGW 
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184-185, 192, 193. 
194, 196, 199, 200, 
202, 205, 208, 209, 
218, 229, 230, 243, 
251, 273, 284, 304, 
314, 325, 347, 356, 
364, 379, 465,466, 
467, 479, 481, 568, 
570, 584, 585, 628, 
701, 710, 721, 733, 
746, 767, 775, 863, 
900  
245, 353, 358, 439, 
440, 493, 509, 526, 
529, 536, 537, 663 

The DEIS dismisses the concept of storing water in the aquifer 
below the primary region to be served because of the expense of 
transporting, treating and injecting it and the need for temporary 
surface storage. Yet it seems like a desirable long‐term option. The 
water has to be transported and treated anyway. Up front expenses 
would likely produce savings in the long term. Very brief flooding at 
Chatfield or use of another site for temporary storage before 
injection might avoid the need for massive changes in the park. 
Advantages of storing water in an aquifer include: lack of 
evaporation, which over months or years draws down reservoirs 
significantly in our dry climate; minimal disturbance to the land 
surface; storage available in the immediate area where water is 
needed; and protection of stored water from polluted flood runoff, 
such as what happens after forest fires. Another solution would be 
to replenish the aquifer below the region to be served by the 
Chatfield Reallocation. All you are doing with expanding surface 
storage is creating a broader evaporation pond. You can accomplish 
the same amount of water supply expansion with 1/10th the 
underground storage without wasting water through evaporation. 
Denver Basin aquifers offer viable storage possibilities, there are no 
production losses, no observed effects on aquifers and minimal 
capital costs (J. Hendricks, General Manager, presentation at 
American Water Resources Association luncheon, December 2010). 
Underground storage avoids the water losses to evaporation which 
are a major drawback of the “preferred alternative.” An alternative 

The Corps considered the evaluation of ground water injection done 
during the screening process to be adequate. Evaporation and 
water quality were taken into consideration on the alternatives 
considered in detail. The positive attributes of aquifer recharge and 
storage are acknowledged, including avoidance of evaporative 
losses, minimal production losses, and minimal adverse affects to 
receiving aquifers. However, the Bedrock Aquifer Conjunctive Use 
concept was eliminated from further consideration as an alternative 
due to the necessity (and associated logistics and costs) of 
constructing an interim storage structure to capture surplus surface 
flows and the cost and logistics of constructing a treatment, injection 
and pumping system. The Alluvial Aquifer Conjunctive Use concept 
was eliminated due to limited alluvial aquifer storage availability in 
the area of the project, and the necessity (and associated cost and 
logistics) of locating and constructing alluvial aquifer recharge 
basins. Chatfield Reallocation is a project that would potentially 
provide the means to capture available flows from the stream for the 
slower movement of such water into an injection system. Thus, 
injection can be developed in addition to the Chatfield project in the 
future but not as a direct replacement of the project. 

Alt-NTGW 
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that includes it might have to include more pipelines and treatment 
facilities (see Criterion LT-5, Table 2-1, p. 2-10) but Alt. 1, 2 and 4 
would also require such facilities and were not eliminated for that 
reason. Thus the failure to include an alternative with this 
component is a major deficiency of the DEIS. 

509 Renewable water is preferable to NTGW; yet, there are many 
solutions to this ongoing problem – and this project is hardly going 
to solve this issue. As a matter of fact, the majority of water 
providers involved in this project already have little to no 
dependency on NTGW and no plans for additional NTGW wells. The 
alternatives that include NTGW cannot be claimed as more viable 
than other alternatives. 

As discussed in Section 2.3.4 of the Draft EIS, there are 7 
participants in the project who are at least 85% dependent on Non-
Tributary Groundwater.  Several are 100% dependent. In 2005, 
some 30,000 AF were pumped from the groundwater aquifers by 
these entities. These entities are growing and will be drilling and 
using more NTGW wells if they are not able to develop alternative 
surface water supplies. 

Alt-NTGW 

525 Tying the whole study to the importance of lessening the 
dependence on nonrenewable groundwater is preposterous as none 
of the 15 water providers have given up their use/rights of 
groundwater with any of the alternatives. 

The participants who use NTGW will be able to use less 
groundwater if they are able to develop new surface water supplies 
from this project.  Thus their dependence on a non-renewable 
resource will be reduced, but probably not eliminated. 

Alt-NTGW 

537 Alternative 2 (the least costly alternative to Chatfield Reservoir 
storage reallocation) would combine continued use of non-tributary 
ground water (NTGW) with storage in gravel pits. Unfortunately, the 
DEIS states, “However, the water providers participating in the 
Chatfield Reservoir reallocation study are opposed to long-term use 
of NTGW due to water supply management strategies of becoming 
less dependent on non-renewable water supplies.” It must be noted 
that despite this statement, some entities continue to permit new 
housing developments on the basis that there is sufficient ground 
water supply. Therefore, is this also an unrealistic alternative, or is it 
one the Corps will seriously consider in view of the much greater 
environmentally damaging Alternatives 3 and 4? 

For this study, it is assumed that NTGW could provide water to a 
significant part of upstream water providers' water needs through 
the 50-year planning period. It is clearly a resource that is currently 
utilized by the existing upstream water providers. For some, up to 
100% of their existing supplies come from NTGW source. 

Alt-NTGW 

570 We question the validity of the assumption that NTGW will be 
available for all Water Providers throughout the 50-year planning 
period considered in the economic analysis (Draft FR/EIS, page 2-
24). It will likely not be physically possible for upstream providers 
near the edge of the aquifer to use NTGW through the full period of 
analysis, and the Draft FR/EIS should not assume that their water 
needs will be satisfied with NTGW (Draft FR/EIS, pages 2-61; 5-18). 

The Corps understands the reasoning for being reluctant to identify 
NTGW as a true alternative. Although it is a nonrenewable resource, 
NTGW is assumed to be available for the 50-year planning period 
considered in the economic analysis. Colorado statutes restrict 
pumping of NTGW to no more than 1 percent per year, thereby 
providing a theoretical aquifer life of 100 years, although due to 
pumping cost the economic life might be shorter. As the SMWSS 
report describes, the projected pumping volume will dissipate the 

Alt-NTGW 
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artesian pressure from the Denver Basin aquifers to a large extent 
over the next 10 to 20 years. The problem with continued pumping 
of the Denver Basin aquifers is related to a significant drop in the 
rate of well production (the gallons per minute of withdrawal) and not 
to the diminishment of total water stored in the aquifers. Regardless, 
the aquifer is assumed to be available for 50 years, and the NTGW 
is retained in the analysis in conjunction with storage for 
downstream providers (gravel pit surface storage). 
Because it is currently heavily used, and its theoretical life is 100 
years, and it is a relatively inexpensive alternative to surface water 
development (albeit pumping and infrastructure costs may increase 
in the future due to dissipating artesian pressures, etc.) the Corps 
believes it is a reasonable alternative (see page 2-23 "Use of Non-
Tributary Groundwater (NTGW)" discussion. 

570 We believe Chapter 4's discussion of Socioeconomic Impacts (Draft 
FR/EIS, pages 4-120 to 4-121; 4-159 to 4-160) affords a superficial 
treatment of the socioeconomic impacts attendant to continued 
reliance on NTGW resources. The Hydrology Section identifies 
many of the concerns related to the eventual loss of groundwater as 
an economically viable resource (Draft FR/ElS, pages 4-31 to 4-35). 
We request that those considerations be identified as part of the 
indirect socioeconomic consequences under Alternative 2. 

The period of analysis for this study was 50 years.  It was 
determined that non tributary ground water could provide water 
through that period and was accordingly a viable alternative.  Other 
than a slightly higher cost of water, no socioeconomic effect was 
identified.    

Alt-NTGW 

570 There is no factual support for the assumption that Alternative 2 is 
technically and economically reasonable for consideration in 
supporting the purpose and need of increasing availability of water 
sustainable over the period of analysis (Draft FR/EIS, page 2-30 
(initial screening criteria)). The assumption that Alternative 2 is 
"effective" in alleviating the identified problems and meeting the 
planning objectives under the P&G criteria (Draft FR/EIS, pages 5-
15 to 5-16) also is contrary to known facts. One of the three 
identified problems is "[r]eliance of some municipal water providers 
on non-renewable Denver Basin groundwater," in recognition that 
the use of Denver Basin groundwater for municipal water supplies 
"has been determined to be an unacceptable long-term supply due 
to a path of severely increasing costs and the problems of currently 
reduced water availability and reliability that will continue to worsen 

The period of analysis for this study is 50 years.  It was determined 
that non tributary ground water could provide water through that 
period and was accordingly a viable alternative. Alternative 2 
ultimately does not fare well in the evaluation of alternatives with 
respect to its overall contributions to the planning objectives; 
response to planning constraints; consistency with the P&G criteria; 
or consistency with the Corps' Environmental Operating Principles 
for the basic reasons identified in this comment.  

Alt-NTGW 
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in the future" (Draft FR/EIS, page ES-4). One of the planning 
objectives is to "become less reliant on non-renewable groundwater 
by utilizing renewable water supplies, thus extending the availability 
and life of these critical aquifers for use by future generations" (Draft 
FR/EIS, page ES-5). Continued use of NTGW under Alternative 2 is 
simply not responsive to the above-described problem or planning 
objective. For the above reasons, we believe that Alternative 2 is 
portrayed in an overly optimistic manner in the Draft FR/EIS.  

144, 206, 213, 274, 
330, 360, 383, 418, 
419, 437, 493, 504, 
520, 529, 537, 555, 
556, 571, 587, 588, 
600, 605, 616, 675, 
698, 703, 705, 706, 
722, 787, 792 

The Penley Reservoir alternative is flawed and should not be 
considered a viable alternative. Why was it even considered despite 
its' planners having dropped it almost a full year prior to publication 
of the DEIS? 

Penley Reservoir was proposed by local sponsors as a project they 
would pursue in the absence of the reallocation of Chatfield 
Reservoir.  Accordingly, it was considered in the analysis. The 
Penley Reservoir concept was screened forward for detailed 
analysis as an alternative due to its reasonable cost potential, 
upstream storage body with sufficient volume, and minimal 
environmental impacts. The detailed analysis indicated that Penley 
Reservoir is a viable alternative although less consistent with the 
Corps' Environmental Operating Principles and more expensive 
than the Recommended Plan. 

Alt-Penley 

407, 428, 459, 577 Alternative 4 (reallocation of 7,700 AF) or something less should be 
considered, as it would provide a compromise for some new 
storage, but wouldn't have near the impacts to the park as the 
20,600 AF reallocation. 

Several alternative concepts were initially developed and screened 
using the Corps’ Planning process. While many alternatives were 
eliminated from further detailed evaluation, the screening process 
did lead to the refinement of four main alternatives, including 
reallocation of 7,700 AF at Chatfield. The alternatives are discussed 
in detail in Chapter 2 of the FR/EIS. Each of the four alternatives 
was evaluated using the Corps’ Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources 
Implementation Studies (USACE, 1983). The P&Gs call for a project 
to be evaluated on the following criteria: completeness, 
effectiveness, efficiency, and acceptability (as defined in ER 1105-2-
100). The evaluation includes both environmental and economic 
impacts, environmental and economic benefits, and project costs. 
Each alternative was formulated on the basis that each would 
provide 8,539 acre-feet of average year yield (equivalent to 
maximum reallocation alternative 3). While Alternative 4 does have 
less impacts directly to Chatfield, other environmental impacts and 
costs are associated with making up additional yield to provide a 
total of 8,539 AF of average year yield. In considering all the 

Alt-
Reallocation 
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information contained in the impacts and benefits analysis, the 
Corps considers Alternative 3 the preferred alternative. 

416 You should plan for twenty (20) feet or thirty (30) feet, whatever the 
maximum that can be placed in Chatfield and locate the capital 
improvements (buildings, etc.) that cannot be physically relocated 
later to outside this perimeter so we and future citizens do not need 
to pay again for these adjustments the next time a reallocation might 
take place. 

Brown and Caldwell (2003) completed an initial preliminary 
screening study for this project that looked at a number of aspects of 
reallocation within Chatfield Reservoir including water rights, use 
patterns, demands, and water level fluctuations in terms of four 
alternatives. The 20,600 Acre-Foot Reallocation (5,444 feet msl) 
and 7,700 Acre-Foot Reallocation (5,437 feet msl) alternatives were 
retained for full analysis. The 20,600 Acre-Foot Reallocation 
Alternative was selected because it was considered a reasonable 
maximum reallocation storage volume based on flood risk 
management and modification of recreational facilities. This is 
discussed in Section 2.3.6 of the report entitled "Storage Expansion 
and Reallocation Concepts for Chatfield Reservoir." 

Alt-
Reallocation 

140, 174, 560 Why not dredge the bottom of the lake to a depth suitable for the 
additional storage needs, and use the dredged material to cover the 
rock that covers the face of the dam? 

Dredging to provide 20,600 acre-feet of additional storage would 
require removal of over 33 million cubic yards of material, more than 
twice the amount of fill in the existing Chatfield Dam embankment. It 
would be extremely expensive to dredge and dispose of that amount 
of material. 

Alt-
Reallocation 

35, 65, 118, 124, 129, 
130, 132, 192, 197, 
200, 201, 202, 215, 
225, 228, 232, 234, 
250, 251, 252, 253, 
255, 268, 274, 284, 
295, 313, 314, 329, 
375, 388, 479, 481, 
518, 522, 545, 546, 
551, 570, 573, 574, 
584, 628,  707, 745, 
760, 764, 824 

A reallocation at Chatfield represents a much needed water supply 
opportunity for the Front Range. It helps alleviate a growing 
shortage of water in this region - commercial and residential 
growth continue to put a burden on the long‐term availability of 
existing water supplies. 

Comment noted. Alt-
Reallocation 

35, 37, 55, 59, 87, 
114, 118, 124, 127, 
129, 130, 136, 137, 
156, 179-182, 184-
185, 192, 193. 194, 

Logical, cost effective solution - Reallocation at Chatfield makes 
better, more efficient use of an existing facility for improving 
water supplies vs. creating a new facility. 

Comment noted. Alt-
Reallocation 
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196, 199, 200, 201, 
205, 208, 209, 217, 
222, 225, 229, 232, 
230, 243, 250, 252, 
253, 255, 274, 295, 
296,  3584, 13, 314, 
329, 330, 347, 375, 
428, 465,466, 467, 
481, 518, 545, 568, 
570, 585, 616, 689, 
685, 686, 687, 690, 
692, 693, 694, 696, 
697, 698, 699, 703, 
706, 707, 708, 709, 
710, 711, 712, 714, 
715, 717, 718, 719, 
721, 722, 723, 725, 
726, 727, 728, 729, 
731, 732, 734, 735, 
738, 739, 740, 741, 
743, 747, 756, 757, 
761, 762, 763, 766, 
770, 772, 773, 774, 
775, 776, 777, 778, 
779, 780, 781, 782, 
783, 784, 785, 793, 
790, 852, 853, 854, 
858, 862, 863, 868, 
872, 877, 890, 893, 
896 
73, 76, 77, 99, 100, 
118, 124, 129, 130, 
137, 139, 197, 200, 
201, 205, 215. 228, 
218, 222, 225, 232, 
234, 243, 252, 253, 
255, 268, 284, 295,  

Additional storage such as that provided by Chatfield, in addition to 
conservation measures, could be critical for stakeholders during 
drought years. In addition to implementing conservation measures, 
the reallocation helps enhance the ability to reuse and recycle 
water. 

Comment noted. Alt-
Reallocation 
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313, 314, 329, 347, 
375, 461, 468, 469, 
470, 476, 479, 481, 
518, 522, 551, 570, 
573, 574, 651, 689, 
694, 699, 702, 704, 
708, 710, 712, 714, 
716, 718, 719, 720, 
721, 723, 724, 727, 
729, 734, 738, 739, 
740, 747, 757, 761, 
763, 766, 770, 772, 
773, 775, 776, 777, 
778, 780, 781, 783, 
784, 793, 890, 893 
91, 99, 100, 118, 124, 
129, 130, 139, 201, 
202, 222, 225, 232, 
251, 252, 253, 255, 
295, 313,  314, 375, 
388, 468, 469, 470, 
476, 481, 518, 520,  
522, 545, 546, 570, 
573, 574, 584,  689, 
690, 692, 694, 699, 
708, 710, 712, 714, 
715, 718, 719, 723, 
727, 729, 734, 738, 
739, 747, 757, 761, 
763, 766, 770, 772, 
773, 775, 776, 777, 
778, 780, 781, 783, 
784, 793 

In wet years without additional storage on the South Platte River, 
considerable amounts of surface water cannot be captured before it 
flows downstream. Allocating that added storage space to entities 
holding current water rights to that water will prevent the loss of as 
much as 20,600 acre feet of South Platte River water in wet 
years to out-of-state flows. 

Comment noted. Alt-
Reallocation 

526, 578, 623 At Chatfield, dependable yield from “natural” sources is zero. A 
study covered in the presentation examined 82 reallocations at 29 
lakes and found an average annual cost per acre-ft of $230, with a 
range of $50 to $980 per acre-ft. Using the same costing methods, 

It is true that there is a relatively high cost of storage and the very 
low yield to storage ratio compared to many other reallocations 
completed across the country. At Chatfield, yield is not simply a 
factor of precipitation and runoff, of which Denver receives 14 

Alt-
Reallocation 
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the average annual cost for storage at Chatfield would be $14,300 
per acre-ft (2009 prices). One would think that these fundamental 
observations might prompt the Corps to conclude that Chatfield 
Reallocation is not a worthwhile project to pursue. Instead the Corps 
decided to issue a policy waiver to reduce the price it charges for 
storage. This change obviously makes the project appear more 
favorable than it really is, biasing the results toward the preferred 
alternative. 
Because of inadequate planning, water providers are proposing to 
ruin the richest habitat in one of Colorado's most popular state parks 
so they can create a 20,600 acre-foot storage pool that will be used 
to store, on average, only 8,539 acre-feet of water (41% of 
increased capacity) – none of which is from dependable flows. As if 
getting nothing dependable for this destruction weren't bad enough, 
the memorandum goes on to suggest that project costs be shared 
with U.S. taxpayers. Burying that zero dependable yield estimate in 
Appendix BB is disingenuous. 

inches annually on average. It is also a factor of water rights, of 
which the water users are relatively junior. Most reallocations have 
been completed in eastern states, where water rights are much less 
of a factor of yield. The exception would provide that the updated 
cost of storage calculation consider the percent of new water supply 
storage space that is able to be utilized over the period of record 
with regard to total inflows. As such, it would make the accounting of 
updated cost of storage more equitable with reallocations in other 
parts of the country with regard to reliability, and maintain the 
federal government's policy of selling storage space, not water. 
Because a majority of water rights available for storage in Chatfield 
relies on relatively junior priorities and must be captured at times 
when flows are relatively high, such flows will be on the order of 
hundreds or even thousands of cubic feet per second. Diverting this 
rate of flow from the South Platte River for the short time when it is 
available would require massive pump stations and huge pipelines. 
This is why off-stream reservoirs are fairly limited in their feasibility 
and cost-effectiveness in comparison to storing high flows in the 
immediate on-stream capacity of Chatfield.  It is reasonable for the 
Corps to work together with local sponsors in order to reasonably 
accommodate water supply at existing federal facilities, as it is 
specifically mentioned to do so in the 1958 Water Supply Act. 

529, 623 “If we can lower the antecedent flood (inflow design flood) by 10% 
we can carve out the 20,600 AF additional storage space” 
(comments by Doug Clemenson, USACE, Minutes of Cooperators 
meeting, 6/22/05). At best this is cheerleading for the project, at 
worst an indication that data would be manipulated to reach the 
desired result. In fact the antecedent inflow design flood was 
lowered from 50% to 40%. This is yet more evidence of bias in favor 
of the providers’ preferred alternative. 

Refer to Appendix R - Antecedent Flood Study for justification to 
lower the antecedent flood pool. 
If reallocation of storage can be made from one purpose to another 
with no significant affect to meeting that authorized purpose, it is 
allowable, and in fact, the Corps should investigate ways to work 
with local entities if possible. The 1958 Water Supply Act authorizes 
the Corps to work together with local sponsors in order to 
reasonably accommodate water supply at existing federal facilities.  

Alt-
Reallocation 

529, 623 The Corps waiving the requirement to build the relocated 
recreational facilities above the 10-year flood pool, which reduces 
the costs of dredging and filling for Alt. 3 (App. BB) shows that the 
study is biased for the preferred alternative. 

Accommodating facilities in this way would allow new facilities under 
a reallocation to be more reasonably accommodating for users of 
the reservoir, especially as the recreation is shoreline oriented. 
The 1958 Water Supply Act authorizes the Corps to work together 
with local sponsors in order to reasonably accommodate water 
supply at existing federal facilities.  

Alt-
Reallocation 
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537 A new preferred alternative is necessary. It should focus on 

minimizing pool fluctuations, impacts to the riparian and wetland 
habitats, and degradation of water quality and the sport fishery both 
in the reservoir and downstream. Such revised alternative should be 
circulated in a Supplemental DEIS. Emphasis should also be on 
commitment to water conservation by the water providers. 

A conservative approach to the impact analysis was taken to reflect 
the maximum potential impacts that might be associated with the 
inundation of environmental resources. This worst-case scenario 
approach was taken to ensure adequate mitigation could be planned 
and subsequently reasonably attained for any potential impacts that 
may develop. However, this approach has not precluded 
identification of efforts to minimize effects via adaptive management. 
An adaptive management plan has been prepared for the final 
FR/EIS that provides greater detail and specificity regarding the role 
of adaptive management. The plan provides a framework for 
addressing the uncertainties associated with impact estimates and 
proposed mitigation for the resources of concern, and also includes 
resource-specific monitoring and management actions, including the 
following: Reservoir Operations Plan (water level and water release 
management); Tree Clearing; Weed Control; Water Quality; 
Downstream Flows and Aquatic Habitat effects. 

Alt-
Reallocation 

271, 310, 365, 525, 
661, 672, 799, 807, 
808, 811, 817, 867 

There is a need for water in the Denver metro area, but Chatfield is 
not the answer. The Colorado Water Conservation Board (CWCB) 
and the residents of Colorado, would be best served with new 
infrastructure that has the capacity to serve the needs of Colorado. 
New reservoirs, such as Two Forks or other large reservoirs, should 
be pursued for their recreational and storage benefits. 

It is correct that Chatfield is not the answer to meeting all of the 
needs in the Denver metropolitan area. The CWCB’s “Statewide 
Water Supply Initiative” (SWSI) estimates the state’s population will 
be between 8.6 and 10.3 million in 2050. The SWSI includes several 
“Identified Projects and Processes” (IPPs), including the Chatfield 
Reallocation Project, to meet the needs of the Denver metro area. 
Even with the IPPs, it is expected that a significant gap in water 
supply availability would remain (potentially 262,700 to 435,000 
acre-feet). This study is only one component in the overall effort to 
meet the water supply needs of the greater Denver area, and as 
such, would only contribute to meeting a portion of those needs. 
This is discussed in Section 1.6 of the report entitled “Purpose and 
Need." 

Alt-Storage 

103 There is no need for storage at this time, as there is plenty of 
upstream storage that serves the Denver Metro area. 

The SWSI report addresses the additional water yields needed to 
meet the growing water demands. Storage is the mechanism where 
water in times of abundance are captured and made available for 
times of shortage.  

Alt-Storage 

105,  263, 269, 302, 
322, 340, 361, 376, 
377, 381, 384, 389, 

The preferred alternative (#3) is the MOST environmentally-
damaging alternative, whereas federal law – the Clean Water Act – 
specifies that only the LEAST damaging alternative is 

The commenter appears to be referring to Section 404 of the CWA 
and the 404(b)(1) Guidelines associated with the Corps' Section 404 
permitting process. The 404(b)(1) Guidelines are the substantive 

Alt-Storage 
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410, 453, 454, 464, 
486, 503, 521, 524, 
529, 532, 537, 539, 
557, 558, 561, 572, 
602, 615, 647, 648, 
650, 654, 658, 660, 
669, 663, 798 

permittable. See Table 2-9 in Chapter 2. Other less damaging 
alternatives exist. 

criteria used to evaluate discharges of dredge or fill material into 
waters of the U.S. under Section 404 of the CWA. The reallocation 
of storage in Chatfield Reservoir (the Corps' action and subject of 
the FR/EIS) will not involve the discharge of dredge or fill material 
into Chatfield Reservoir. The action involves the Corps making a 
determination that the reallocation of storage is feasible and 
economically justified. The Corps and EPA, the federal agencies 
charged with implementing Section 404 of the CWA, have consulted 
on this issue and determined that reallocation is not subject to the 
404(b)(1) Guidelines. Appendix W of the draft FR/EIS addresses 
how activities that involve a discharge of dredged or fill material into 
a water of the U.S. comply with the guidelines. 

183, 210, 310, 363, 
459, 529, 577, 578, 
598, 605, 871 

The Chatfield area contains a tremendous amount of “water 
infrastructure” (dams, diversions, pipelines, reservoirs, gravel pits, 
etc.) which should have been evaluated as potential alternatives to 
Chatfield storage.   Why not look into raising the water levels of all 
the lakes around the Denver and surrounding area rather than at 
Chatfield. I've always thought the area north of Titan Road, west of 
the railroad tracks, east of Park Road and south of the main 
reservoir along the Plum Creek watershed would make a great 
storage area. If a small dam structure was made on Plum Creek 
prior to Chatfield's reservoir a lot of water could be stored without 
impacting the water levels on Chatfield Dam. None of the recreation 
area, trees, existing roads would be impacted. The Highline Canal 
already passes through the area and could divert water into the new 
structure. The water quality would be better for drinking as the 
human and animal activity in Chatfield would not be an issue. There 
would be less of a threat from burn area contamination in a separate 
facility.   We think that the existing 40 odd sand pits downstream of 
Denver, and upstream of Aurora's Prairie Collection system, must 
be used as recapture reservoirs for any water stored in Chatfield 
and released in a regimen to protect the South Platte River.As a 
potential alternative, I have a gravel pit on the Plum Creek side. And 
I've had an engineering study done on it. And supposedly, if you 
max it out, it would do 11,000 acre-foot of water storage. Maybe as 
an alternate, we go with the smaller five-foot level increase; add the 
gravel pit storage; and then the level of the lake could be maintained 

A number of "water infrastructure" concepts in the Chatfield area 
were considered. These are described in Section 2.3.5 and Table 
2.2 of the DEIS. Many of the existing reservoirs could not be 
considered due to limited storage capacity or other storage 
commitments. One concept (Penley Reservoir) was carried forward 
for detailed analysis because, in part, there was potential storage 
capacity. The DEIS did consider piecing together multiple small 
reservoirs into alternatives. In the cases of the upstream existing 
reservoirs and gravel pits, these concepts were eliminated from 
further consideration due to the limited storage capacity of each 
individual entity, plus the cost and logistics of combining them with 
other small capacity reservoirs. In the case of the lower South Platte 
River gravel pits, these were screened forward for detailed analysis 
because of their relative close proximity, sufficient storage and 
reasonable cost and logistics for piping and related appurtenances. 
In addition, the fact that such facilities exist does not mean they are 
not already fully utilized by their owners and therefore not available 
for new diversion or storage of water. All entities are motivated to 
make full use of their facilities. The ARS gravel pits were identified in 
the report, and can be found in table 2-2. It was eliminated due to 
limited storage capacity, and the logistics of combining with the 
other small capacity reservoirs in the area (table 2-4). 

Alt-Storage 
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Commentor Number Comment Response Category 
fairly constant with the fluctuations being in the gravel pit; in an 
engineered storage vessel that has in the neighborhood of three-to-
one slopes with rock walls, rip-rap walls. It would be minimal amount 
of disruption and visual problems.ARS, Inc., indicated his interest in 
using his gravel pit as an offsite location, and I have heard him 
quoted as saying that there is a potential 10,000 acre feet capacity. 
The location of ARS being directly adjacent to Plum Creek, and 
within a few hundred feet of Chatfield Reservoir, could allow for 50% 
of the reallocation amount, and it could be filled with a diversion 
from Plum Creek, or a relatively modest pumping system from 
Chatfield. 

529 Project WISE (which could eventually provide 60,000 acre-feet per 
year) and storage in Rueter-Hess Reservoir (email Greetz to Gwyn 
Jarret, Feb. 22, 2011) should be evaluated as possible alternatives 
to Chatfield. However, both those were eliminated without 
substantial analysis. 

The WISE Partnership is close to securing a water delivery 
agreement between Denver Water, Aurora and SMWSA to deliver 
on average up to 7,000 acre-feet of water. It is important to note that 
the WISE Partnership provides a new renewable source of water to 
the participating SMWSA members. It is not a storage project. The 
Chatfield Reallocation is a storage project that allows participants to 
implement their reuse plans. Not only do the WISE Partnership and 
the Chatfield Reallocation projects serve different purposes, but the 
timeline, configuration of necessary infrastructure and deliveries for 
WISE to be successful are fully independent of any operations of 
Chatfield Reservoir by participating Water Providers. Finally, no 
pipeline is currently proposed to connect Chatfield Reservoir to 
Rueter Hess Reservoir.  
WISE now is planned to develop 7,000 AF/yr of water by massive 
pumping and treatment to wastewater effluent. This amount may 
increase but there is no guarantee. Likewise, Chatfield is planned to 
provide 8,000 AF/yr. Neither of these projects satisfies the overall 
need; they are simply pieces of the solution.  This project will be part 
of a regional solution for water supply but does not alone satisfy the 
90,000 AF regional needs for new water supplies. 

Alt-Storage 

529 The link between some Chatfield providers and Project WISE water 
storage in Rueter-Hess and storage in Chatfield has been ignored in 
the DEIS. The relationship between these two efforts must be 
addressed. 

The Water Infrastructure Supply Efficiency (“WISE”) Partnership is a 
regional water supply project that is contemplated to provide eleven 
members of South Metro Water Supply Authority (water providers in 
Douglas and Arapahoe Counties) treated water from Denver and 
Aurora Water. The SMWSA is a leading regional water authority 

Alt-Storage 
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whose mission is to assist its members in planning, sourcing and 
implementation of sustainable water needed to transfer off of the 
non-renewable groundwater resources which they are currently 
dependent. The WISE Partnership is an independent project from 
the Chatfield Reallocation project. Both projects are key to planning 
efforts to secure a reliable, sustainable water resource for the 
entities of SMWSA participating in both. Current forecasts 
demonstrate that in order to continue providing reliable water to their 
constituents, SMWSA members must bring 48,420 acre-feet of 
renewable, sustainable water into their service area by build out 
(SMWSA Masterplan, 2009). To meet these anticipated demands 
and decrease the draw on the non-renewable Denver basin 
aquifers, SMWSA members must take a multifaceted approach. The 
WISE Partnership provides a supply of renewable water from 
Denver and Aurora to SMWSA members. WISE water is a 
permanent, yet variable water supply.  Some SMWSA members 
hope to use Rueter-Hess Reservoir storage as a way to manage 
this variability. The Chatfield Reservoir Reallocation is a storage 
project. Water stored in Chatfield is most likely to be return flows 
from groundwater supplies that will allow some SMWSA members to 
implement their reuse plans. In a few cases, members participating 
in the WISE Partnership are also participants seeking storage in the 
Chatfield Reservoir Reallocation. Their participation in both projects 
is key to securing a reliable resource for their constituents as these 
members need to implement reuse (through Chatfield storage) and 
secure a source of renewable water (the WISE Partnership).  

529 Storage in Rueter-Hess Reservoir was dismissed because “Parker 
WSD has no plans to make this reservoir available” (Table 2-4, p. 2-
30). No evidence is given that the providers discussed Rueter-Hess 
water storage with Parker WSD except this brief negative statement, 
and the statement is contrary to published reports on Rueter-Hess: 
"The 45,200 ac.-ft. excess capacity [above needs of Parker, Castle 
Rock, Castle Pines and Stonegate] will be available for sale, the 
revenue of which will help reduce PWSD debt." (Colorado Public 
Works Journal, Vol 6, Issue 3, January 2010). 

Parker WSD owns and manages the Rueter-Hess Reservoir while 
the town of Castle Rock, Castle Pines North Metropolitan District 
and Stonegate Village Metropolitan District own capacity. Rueter-
Hess Reservoir at its expanded size is anticipated to primarily meet 
the needs of Parker WSD in serving its customers. Since completion 
of the expansion in 2012, Parker WSD has not made any additional 
capacity available for sale. Unlike Chatfield Reservoir, Rueter-Hess 
is not located on a stream and still requires infrastructure for any 
inflows and outflows from the dam. This, in addition to the location of 
the reservoir, makes Rueter-Hess not a viable storage vessel for the 
majority of the participants in the Chatfield Reallocation project.  

Alt-Storage 
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537 We understand that the providers have been considering 

conjunctive water use and trading of water rights. Why is this option 
not disclosed in the alternatives section? 

The following text was added to section 2.3.4.  Conjunctive use and 
perfection of water rights will likely be a pursuit of water providers in 
the future, and although the conjunctive use alternatives are 
screened from further analysis in the EIS, it doesn't preclude water 
providers to use storage in Chatfield in combination with ground 
water use and injection/ and or trading/perfecting of water rights. 
The municipal participants in this project are entities that have 
developed or are developing conjunctive use systems of both 
surface water and groundwater. In the years when this project does 
yield lesser amounts of water, those entities will use their NTGW to 
provide the reliability of supply their customers expect. For these 
entities, a primary motivation for the project is to decrease 
dependence on NTGW whenever that is possible. By utilizing 
surface water from this project when available, it stretches out the 
availability of NTGW for use in droughts. 

Alt-Storage 

578 Cherry Creek and Bear Creek should be considered in conjunction 
with Chatfield to provide the water. 

Cherry Creek and Bear Creek are two additional flood control 
reservoirs operated by the Corps of Engineers that have the primary 
purpose of remaining nearly empty to capture the unexpected major 
flooding event.   To determine if the storage space at these 
reservoirs could be reallocated to water supply purposes in addition 
to flood control purposes, would take their own new and complex set 
of studies.  Preliminary indications are that there is no room in 
Cherry Creek to reallocate storage space and the water supply 
water storage space in Bear Creek is a relatively small volume, not 
justifying the effort.  

Alt-Storage 

605 Many of the 15 Water Providers are currently indicating that they will 
be partners in the WISE project. Is it possible that some are double 
dipping – requesting both WISE and the Reallocation, but only 
needing one or the other? 

The study recognizes that Chatfield has the potential to provide only 
a part of the total future water supply needs of the area 
(approximately 9,000 AF of the area's need for 90.000 AF). Some 
project participants may attempt to fulfill some or all of their needs 
from the combination of both projects.  Other participants can only 
gain benefit from only one or the other projects (for example, the 
agricultural participants).   

Alt-Storage 

628 Who will bear the loss of any storage space caused by 
sedimentation? 

There is a pool specific to storage of sediment that already exists 
within Chatfield. Table 2-5 compares these pool levels and volumes 
under each alternative. 

Alt-Storage 
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647, 659, 807 Changes authorized purposes of Chatfield from flood control, 

recreation, fish & wildlife to water storage. 
While a reallocation would reallocate 20,600 AF of flood control 
storage to M&I water supply storage, other authorized purposes 
would remain at Chatfield. The project is planned to mitigate for fish 
and wildlife impacts, modify recreational facilities, and demonstrate 
that flood control is not impacted for this reason. 

Authority 

114, 124, 128, 129, 
130, 136, 137, 139, 
192, 201, 217, 225, 
232, 234, 252, 253, 
255, 296,  313, 314, 
375, 379, 461, 468, 
469, 470, 476, 481, 
545, 573, 574, 584, 
692, 693, 694, 695, 
699, 704, 708, 710, 
712, 714, 715, 718, 
719, 723, 729, 734, 
738, 739, 747, 761, 
762, 763, 766, 770, 
772, 773, 774, 775, 
776, 777, 778, 779, 
780, 781, 782, 783, 
784, 785, 793 

The project does not affect flood capacity. Comment noted. Authority-FC 

355, 411, 501, 558 That the "impact on downstream flood frequency is negligible" is not 
clearly demonstrated. I am concerned about the reduction in 
capability of Chatfield to contain the 500-year flood. As we have 
seen in the Red River, Missouri River and others, the frequency of 
100-year events appears higher than that, and with climate change 
it is hard to predict the impact on amount of water, though it is 
widely recognized that weather will become more extreme. 

Chatfield was designed to control a flood larger than a 500-year 
event. With the reallocation it will still have capacity to control a flood 
large than a 500-year event. There would be negligible impact on 
the ability to control a 500-year flood. 

Authority-FC 

160, 605, 791 We don't remember water supply being mentioned [as a purpose] in 
1975. The state and its citizens have invested heavily in the 
development and use of this resource, and have acted in good faith 
on the contract with USACE to utilize the park to its maximum 
recreational and habitat potential. Reallocation Alternatives 3 & 4 
are in essence a breach of contract (perhaps implied rather than 

Congress authorized USACE to conduct a reallocation study and 
reassignment of storage in Chatfield Lake project to joint flood risk 
management (flood control)- conservation purposes, including 
storage for municipal and industrial (M & I) water supply, agriculture, 
environmental restoration, and recreation and fishery habitat 
protection and enhancement under Section 808 of the Water 

Authority-WS 
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express) of the use of the state park. Resources Development Act of 1986 (P.L. 99-662), as amended by 

Section 3042 of the Water Resources Development Act (P.L. 110-
114). In addition, the Water Supply Act of 1958 authorized the Corps 
to include Municipal and Industrial (M&I) water supply for present 
and future demand at Corps reservoir projects. This act is the 
primary vehicle for Corps of Engineers involvement in water supply 
storage. 

159 The Permit to Reallocate and Construct should be denied because 
of unaddressed environmental concerns to T&E species 
downstream in Nebraska in the Central Platte River. This stems 
from inadequacies and failures within Colorado’s various Tamarack 
Projects. I believe Colorado was granted an exception to the CA and 
PRRIP. This was simply an exception not to provide water in 
drought years. It was not a wholesale exclusion, exemption, and 
exoneration relieving them of responsibilities and obligations of the 
ESA, CA, and PRRIP.      
While the Nebraska Department of Natural Resources applauds the 
efforts to find tools to assist water management, as the lead 
representative for the state of Nebraska on the Governance 
Committee for the Platte River Recovery and Implementation 
Program (PRRIP), the Department is concerned that the proposed 
project in Colorado may have an impact on the flows at the 
Nebraska state line. Further reductions to these flows would have 
the potential to create a greater burden for Nebraska in 
implementing its PRRIP New Depletion Plan. To ensure that the 
regime of the river is preserved and Nebraska is not burdened with 
additional ESA compliance obligations now or in the future, 
Nebraska wants to be assured that any depletions of streamflow at 
the state line resulting from this project will be balanced with the 
necessary accretions, such that flows that would have been 
available under July 1, 1997 levels of development are maintained. 
Similarly, this analysis should also determine any potential for 
increased flood stages at the Nebraska state line due to the 
decrease in available flood pool storage at Chatfield Reservoir.                                                                                                        
Chatfield Project should be considered with NISP and other Front 
Range projects in order to better account for depletions to the 
Central Platte River… every lost cfs counts towards the river's ability 

The Corps and FWS are consulting under Section 7 of the ESA 
regarding impacts to T&E species. The Corps prepared a draft 
Biological Assessment (BA) which address that and was included in 
the draft FR/EIS (Appendix V). Impacts to T&E species using the 
central Platte River in Nebraska and their designated critical habitat 
are addressed in the draft BA. The Chatfield Water Providers intend 
to rely on the provisions of the Platte River Recovery 
Implementation Program (Program) to provide ESA compliance for 
potential impacts to these T&E species and whooping crane critical 
habitat.  As stated in the draft BA, the Corps intends to require, as a 
condition of any approval, that the Chatfield Water Providers fulfill 
required responsibilities required of Program participants in 
Colorado, which includes participation in the South Platte Water 
Related Activities Program (SPWRAP). All of the Chatfield Water 
Providers are members in good standing of SPWRAP. As stated in 
the BA, the Program, established in 2006, is implementing actions 
designed to assist in the conservation and recovery of the target 
species and their associated habitats along the central and lower 
Platte River in Nebraska through a basin-wide cooperative approach 
agreed to by the states of Colorado, Nebraska and Wyoming and 
the Department of Interior. The FWS has determined that the state 
of Colorado is in compliance with its obligations under the Program.  

Central Platte 



 24 

Commentor Number Comment Response Category 
to scour cottonwoods from the channel and keeping fragmites from 
becoming established. Minimum flows, seasonal high flows, 
sediment loads, and geomorphology are all concerns regarding 
cumulative effects of water supply projects in the Front Range.                                                                            
New projects [such as Chatfield] need to also contain an 
environmental pool. One similar to the EA contained in Lake 
McCounaughy. Solid pools that can be called upon when conditions 
are right. When high flows are eminent, USFWS will need to be able 
to call upon these pools to create a satisfactory scouring flow. 

159 [regarding central platte flows] Figure 4‐13 found under 
Environmental Consequences, Chapter 4, 4.5.4, page 4‐55; Adobe’s 
page number 321 of the PDF deserves more than a quick glance. 
The first thing that stood out to me was down ticks in stream flow 
during the spring and fall migration seasons. This is contrary to 
USFWS recommendations, for some of the higher flows are for 
migration. But, there is a slight uptick in July; my hopes are that all 
the terns and plovers have fledged and are able to move to higher 
ground. 

The Platte River Implementation Program (Program) manages the 
habitat conserved for the T&E species using the Platte River and its 
associated habitats in central Nebraska, including nesting habitats 
for piping plovers and least terns. Projects with depletions to the 
Platte River are not evaluated separately for their individual impacts 
to the T&E species and their habitats if the project intends to rely on 
the provisions of the Program for ESA compliance. The states of 
Colorado, Nebraska, and Wyoming and the Department of Interior 
entered into the Program as a basin-wide cooperative approach for 
conservation of the T&E species and their habitats instead of 
individually evaluating the effects and needed mitigation of every 
project. The FWS has determined that the state of Colorado is in 
compliance with its obligations under the Program, and as 
participants in SPWRAP the water providers and Chatfield 
Reallocation also are part of the Program. 

Central Platte 

285, 446, 526, 529, 
605 

The city of Brighton [and now others] is still included in this DEIS as 
a Chatfield Water Provider Group. Everyone in the proponent group 
knows that Brighton is no longer interested in participating in this 
reallocation, including the Army Corps of Engineers. If upstream 
proponents are utilizing water from Brighton, a downstream user, it 
will not enter the downstream section of the river. The EIS should 
include an updated list of water providers and information about 
water rights that would be exercised for water to be stored in 
Chatfield. If these changes affect inflows, then elevation durations, 
average yields, and parameters that depend on them should be 
recalculated and included in the EIS. 

The EIS has been revised to reflect the current list of Chatfield 
Water Providers. The document reflects current information based 
on written letters, documents and executed contracts. The providers 
have a process for purchasing outstanding shares when a party has 
withdrawn from the project. Credence can only be given to 
information that is substantiated in writing. The providers are 
committed to working together and are aware that ultimately, if the 
agency makes substantial changes in the proposed action that are 
relevant to environmental concerns or there are substantial new 
circumstances or information relevant to environmental concerns 
and bearing on the proposed action or its impacts conditions 
change,  a supplemental FR/EIS may be necessary. 

Change 
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460 4.9.3, p. 4-93 - This section refers to the “current understanding of 

how water providers would access and store water in Chatfield.” 
There should be a mechanism for future re-evaluation of all project 
impacts should a significant change in access to and storage of 
water in Chatfield Reservoir occur, either by the existing water 
providers or, potentially, future new water providers.  

Monitoring will be required to ensure impacts that do occur are 
mitigated and unanticipated impacts are identified and resolved (see 
the Adaptive Management Plan). 

Change 

529 Provider water rights must be listed up front in the EIS. It is 
important in being able to fully evaluate project impacts. In addition, 
there is speculation that the water providers are really trying to get 
storage in Chatfield so that they may transfer previously-undisclosed 
water rights or new water rights to Chatfield to improve yield. This 
speculation may partially be explained by the fact that in Chapter 2, 
it states that for alternatives “To advance, concepts would not 
require the acquisition of water rights through new filings or by 
purchasing and transferring existing water rights from current water 
providers in a reasonably foreseeable time frame”(p. 2-6). However 
a description of the project in Appendix V (p. 1) says reallocated 
space would be filled “using existing or new water rights” (our 
emphasis). Utilization of different water rights could change the 
ability of reallocated space to fill, and could have significant 
environmental impacts that are different than those captured in the 
DEIS. It should also be mentioned that further evaluation 
(supplemental EIS) would be needed if water rights to be used were 
changed or different than those currently planned to be stored in the 
reservoir. 

The sentence in Chapter 2 is indicating that in the screening of 
alternatives, an alternative may be screened out (i.e., not further 
considered) if it includes the essential need to acquire someone 
else's water right in order for the alternative to be viable. Whereas, 
the sentence in the BA addresses how the entities who are trying to 
acquire reallocated storage space in Chatfield will make the space 
usable for themselves by acquiring the needed water rights that 
allow the water to be stored there. The entities may or may not have 
the water storage rights now and may acquire additional water rights 
in the future to store water in Chatfield. Table 3 of Attachment 1 to 
the BA (i.e., the "PRRIP BA") will be revised to show the water rights 
that are planned to be used in Chatfield Reservoir. A change in 
water rights does not in itself require a supplement; however, if 
water rights changes lead to significant effects not originally 
identified in the EIS, a supplement would be warranted. 

change 

529 On p. 15 the CEQ memorandum states that “If a mitigation 
commitment…fails to mitigate the environmental effects as 
predicted, the responsible agency should further consider whether it 
is necessary to prepare supplemental NEPA analysis and 
documentation.” Has the Corps made provision for these 
circumstances? 

The Corps is committed to ensuring mitigation is established and 
maintained. The Corps is aware of the requirements to initiate 
supplemental analysis should some aspect of the project 
significantly change from what was originally planned. 

change 

570 Water Providers have in the past chosen not to pursue their 
allocated amounts and their allocation has been assumed by other 
entities (Draft FR/EIS Section 1.5, pages 1-10 to I-II). It is 
foreseeable that other providers may choose to reassign their 
allocations in the future. The Final FR/EIS should recognize that 

Under the Water Storage Agreement, CDNR will have the right to 
use the 20,600 AF of storage between elevations 5432 and 5444 to 
store and withdraw water for the purpose of water supply.  In 
coordination and consultation with water providers through sub-
agreements, CDNR will operate this storage within the parameters 

change 
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participants have flexibility to readjust their specific storage 
allocations in Chatfield pursuant to the mechanism in the 
agreements, provided such reassignment of interests does not 
result in significantly different impacts from those evaluated in the 
EIS. 

described in the approved Feasibility Report/EIS.  Any significant 
departure from the evaluations captured in the EIS would be subject 
to a new supplemental NEPA analysis. 

628 Will the water users be able to lease their storage space to other 
water users or administratively exchange their water with other 
water users (such as Denver Water) and, if so, how might that 
temporary change impact flows below Chatfield Reservoir? 

Under the Water Storage Agreement, CDNR will have the right to 
use the 20,600 AF of storage between elevations 5432 and 5444 to 
store and withdraw water for the purpose of water supply.  In 
coordination and consultation with water providers through sub-
agreements, CDNR will operate this storage within the parameters 
described in the approved Feasibility Report/EIS.  Any significant 
departure from the evaluations captured in the EIS would be subject 
to a new supplemental NEPA analysis. 

change 

628 If a particular Chatfield Water Provider does not have water to fill 
their portion of the reallocated space, may they lease that space to 
another entity with more senior water rights? 

Under the Water Storage Agreement, CDNR will have the right to 
use the 20,600 AF of storage between elevations 5432 and 5444 to 
store and withdraw water for the purpose of water supply.  In 
coordination and consultation with water providers through sub-
agreements, CDNR will operate this storage within the parameters 
described in the approved Feasibility Report/EIS.  Any significant 
departure from the evaluations captured in the EIS would be subject 
to a new supplemental NEPA analysis. 

change 

285, 455 According to the U.S. Geologic Survey, further changes in the 
climate are being predicted as reduced runoff and hence water 
availability. The University of Wyoming has predicted that for its 
state, every degree rise in temperature will reduce the amount of 
rain by 3 inches. Over 30 years, the temperature is predicted to rise 
3 degrees. Therefore, relying on POR is an overestimate. 

If the future climate is wetter, there will less pool fluctuations and 
possibly a higher yield than has been evaluated.  If the future 
climate is drier, there will be more of a demand for water and the 
yield could be reduced. 

Climate 

529, 570, 880 Climate change receives only a cursory mention. There is universal 
agreement among credible scientists that climate change is real and 
that drier conditions can be expected across western North America, 
with increasing temperatures resulting in reduced water supplies 
and increased evaporation. During the Chatfield “cooperators” 
meetings, representatives from both the Audubon Society and the 
Sierra Club stated that climate change should be addressed in the 
NEPA documents. During those discussions, specific reference was 
made to the article “Stationarity is Dead – Whither Water 

The DEIS does acknowledge climate change in multiple locations, 
particularly in Chapter 4. Furthermore, the DEIS discloses the 
limitations of stationarity-based modeling described in the 
referenced two-page opinion paper (Milly et al., 2008). Chapter 4, 
Section 4.3 states, “In summary, this study used historical flow data 
over the POR [period of record], which will reflect any impacts to the 
river flows over time, including changes in available water rights, 
water supply needs, timing of runoff, or additional reservoirs 
constructed upstream… Although the historical data represent a 

Climate 
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Management?” (Science, Vol. 319, 1 February 2008). This article 
cautioned about relying on historic data to predict future runoff.We 
suggest inclusion of language summarizing recent climate change 
studies. We have added relevant citations below for those studies. 
We suggest the following be added to the discussion on climate 
change in Section 4.19 (Draft FR/EIS, page 4-142): A large volume 
of scientific research and studies agree that global temperatures are 
increasing and that precipitation trends will change in the future. The 
warming trend is expected to accelerate in coming decades. In the 
western United States, longer periods of drought are expected and 
there is a call to re-evaluate current infrastructure and standard 
infrastructure planning and design practices to consider conditions 
outside of the historical hydrology. Climate change information 
specific to Colorado indicates that snowpack melting and spring 
runoff will occur earlier in the year, temperatures will increase by 
approximately 4 degrees Fahrenheit by 2050, with summers 
warming more than winters. There is not agreement on the potential 
changes to precipitation in Colorado, though modeling of the 
Colorado River Basin indicates overall lower runoff on the West 
Slope (Water Research Foundation, 2012). It is recognized that the 
hydrologic modeling predictions in the EIS based on the historic 
period of record may be affected as a result of climate change. 
Impact and mitigation monitoring and specified adaptive 
management measures will help adjust mitigation measures as may 
be warranted due to these uncertainties. Additional References: A. 
Water Research Foundation, Joint Front Range Climate Change 
Vulnerability Study. Produced in collaboration with Denver Water, 
Colorado Springs Utilities, Boulder Department of Public Works, City 
of Aurora Utilities, Fort Collins Utilities, and the Northern Colorado 
Water Conservancy District (2012).  

wide range of possible future flow conditions, it is possible that 
future flows may include periods of wet or dry conditions that are 
outside the range observed in the historical record, particularly as a 
result of climate change and increased hydrologic variability” (page 
4-21). DEIS Appendices H and I include more detailed discussion of 
historic flows and adjustments. The DEIS incorporates the best 
available local climate research (Water Research Foundation, 
2012). Milly et al. (2008) describe the need to develop new 
hydrologic tools including nonstationary models to optimize water 
systems. “The challenge is daunting. Patterns of change are 
complex; uncertainties are large; and the knowledge base changes 
rapidly” (page 573). The paper (Milly et al., 2008) issues a call to 
develop such approaches, which are unavailable at this time and 
therefore were not incorporated into the DEIS. The DEIS does 
reference the Joint Front Range Climate Change Vulnerability Study 
(JFRCCVS). As stated in Chapter 4 (pages 4-21 and 4-22), the 
JFRCCVS was still in progress during the development of the DEIS. 
This section has been revised to include results from the recently 
released final report. The JFRCCVS selected two locations on the 
South Platte River, including one near Chatfield Reservoir, to 
quantitatively evaluate the potential changes to streamflows under 
different climate change scenarios modeled for the Front Range. 
Those results have been added to Chapter 4. Additional modeling is 
not necessary to forecast climate change impacts on the South 
Platte River near Chatfield Reservoir.Changes will be made to Table 
4-1, Summary of Adaptive Management Measures to Address 
Potential Impacts and Uncertainty, first row, third column on page 4-
3 as follows: Climate change may result in more floods and more or 
longer periods of drought, which cannot be accurately predicted 
now. Annual average streamflow volumes in the South Platte could 
decrease with climate change (Water Research Foundation, 2012). 
The Corps' model uses inflows during the 1942–2000 POR, which 
tend to be greater on average than predicted for future conditions for 
all alternatives. This results in a greater probability of adequate 
mitigation for all types of inundation-related environmental impacts. 
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  http://cwcb.state.co.us/environmentlclimatechange/ Pages/ 

JointFrontRangeClimateChange VulnerabilityStudy.aspx; B. Brekke, 
L.D., Addressing Climate Change in Long-Term Resources Planning 
and Management User Needs for Improving Tools and Information. 
U.S. Army Corps of Engineers and Bureau of Reclamation. 
Technical Report CWTS10-02 (2011); C. U.S. Army Corps of 
Engineers, Tri-Lakes Sedimentation Studies Area-Capacity Report; 
M.R.B. Sediment Memo 23a (Revised July 2011); D. Western 
Resource Advocates, et aI., Filling the Gap (2011).  
I believe the President has dictated to all Federal agencies that they 
have to treat climate change in any Federal plan. You guys don't do 
it. On 122, you throw up your hands and say it's difficult. But it's 
being done. The Bureau of Reclamation years ago did a study on 
the Colorado River; a modeling study, to be sure. But they found, 
given the increase in temperature, that the Colorado River would 
experience 11 percent decrease in flow. It is very important that you 
treat this and you treat it seriously. In addition to this, you need to 
look at any decrease in precipitation. 

Changes will be made to Section 4.3, Hydrology, last paragraph on 
page 4-21 and first paragraph on page 4-22 as follows: Although the 
historical data represent a wide range of possible future flow 
conditions, it is possible that future flows may include periods of wet 
or dry conditions that are outside the range observed in the 
historical record, particularly as a result of climate change and 
increased hydrologic variability. As described in greater detail in 
Section 4.19, with climate change the southwestern United States is 
likely to experience precipitation and evapotranspiration changes 
that result in less runoff and water availability (Brekke et al., 2009; 
Ray et al., 2008). Additional research is needed to quantify the 
uncertainty in current estimates to better understand the risks of 
current and future water resource management decisions. The 
uncertainties include the actual uncertainty in the climate response 
as well as the uncertainty caused by differences in methodological 
approaches and model biases. In an attempt to address this need, a 
group of Front Range water agencies collaborated to complete the 
Joint Front Range Climate Change Vulnerability Study (Water 
Research Foundation, 2012) available at 
http://cwcb.state.co.us/Home/ClimateChange/JointFRCCVulnerabilit
yStudy/). This study examines the effects of climate change 
scenarios on several watersheds, including the South Platte. The 
central objective was to assess potential changes in the timing and 
volume of hydrologic runoff for the years 2040 and 2070 as 
compared with 1950-1999. Two hydrologic models were calibrated 
and implemented, and modeled streamflows were compared to 
historic streamflows to estimate the sensitivity of water supplies to 
climate change. The study considered a pool of 112 general 
circulation models (GCMs), which show broad variability in projected 
future temperature and precipitation for the North-Central region of 
Colorado. Five GCM projections for each future period (2040 and 
2070) were selected and used for hydrologic simulations. These 
projections were selected to represent the general range in 
projections and are described broadly as “Warm & Wet,” “Hot & 
Wet,” “Median,” “Warm & Dry,” and “Hot & Dry.” Though all 10 
projections showed warming, the average annual temperature 
changes ranged from just over 1⁰ to nearly 6⁰ Fahrenheit (F) for the 

  



 29 

Commentor Number Comment Response Category 
2040 time period and from about 2⁰ to nearly 10⁰ F for the 2070 time 
period. The average annual percent change in precipitation ranged 
from -15% to +17% for the 2040 time period and from -18% to +28% 
for the 2070 time period. Likewise, hydrologic responses simulated 
from the selected GCM projections vary significantly. For example, 
average annual change in streamflow volume for the South Platte 
below Henderson ranges from +33%  

   (under the Warm & Wet scenario) to -35% (under the Hot & Dry 
scenario) for the 2040 period. Analysis of the change in timing for 
the 10 scenarios indicates that the annual runoff could arrive 1 to 14 
days earlier in the 2040 simulations and 7 to 17 days earlier in the 
2070 simulations. These ranges result from the differing average 
annual changes in temperature and precipitation, from the difference 
in the monthly distribution of those changes in each projection, and 
from differences in the spatial distribution of the changes. Although 
the results indicate both increases and decreases in annual 
streamflow volume, more of the 10 selected climate projections 
resulted in decreases rather than increases. When decreased 
annual streamflow volume is indicated for a given projection, it is a 
result of the computed increase in evapotranspiration due to 
increased temperatures, coupled with either a decrease in 
precipitation or else a small increase in precipitation that is 
insufficient to offset the increased temperature effect. (The GCMs 
do not model changes in wind speed, solar radiation, relative 
humidity, or other factors beyond temperature that also affect 
evapotranspiration rates.) Drier basins, including portions of the 
South Platte, experience larger percent reductions in streamflows 
due to warmer conditions, while wetter basins, including the upper 
areas of Colorado, show smaller percent reductions. Although the 
study results indicate broad variability and uncertainty about future 
streamflows in the South Platte, they suggest that reduced future 
streamflow volumes are possible above and below Chatfield 
Reservoir in the future as a result of climate change.  
Changes will be made to Section 4.3.5, Reduction of Potential 
Impacts, fourth paragraph on page 4-37 as follows: Climate change 
will result in greater variability in climate. There may be more floods 
and more or longer periods of drought, which cannot be accurately 
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predicted at this time (Ray et al., 2008). Annual average streamflow 
volumes in the South Platte could decrease with climate change 
(Water Research Foundation, 2012). The Corps' model uses inflows 
during the 1942–2000 POR, which tend to be greater on average 
than predicted for future conditions for all alternatives. This results in 
a greater probability of adequate mitigation for all types of 
inundation-related environmental impacts. Reduced streamflow 
volumes in the South Platte River from climate change also could 
result in fewer years when usable water storage would occur in 
Chatfield Reservoir’s conservation pool, but the same lack of water 
storage would occur under Alternatives 1, 2 (for gravel pit storage), 
3 and 4, or other water supply projects involving surface water 
sources. Surface water projects satisfy one component of the 
project’s purpose and need (described in Chapter 1, Section 1.6), 
which is to reduce dependence on nonrenewable NTGW use in the 
Front Range. 

  Changes will be made to Section 4.9.3, Alternative 3—20,600 Acre-
Foot Reallocation, fourth paragraph on page 4-90 as follows: Using 
the POR flow and pool elevation data, these parameters and actions 
were analyzed and estimated. The modeling using POR data 
assumes that conditions of the past can predict conditions in the 
future. Modeling does not take into account climate change, which 
may result in more floods and more or longer periods of drought that 
cannot be accurately predicted at this time (Ray et al., 2008). 
Annual average streamflow volumes in the South Platte could 
decrease with climate change (Water Research Foundation, 2012). 
In addition, the inflows during the entire POR tend to be greater on 
average than those expected during future conditions for all 
alternatives. This results in a greater probability of adequate 
mitigation for all types of inundation-related environmental impacts. 
The analyses in this section were conducted to understand the 
potential adverse impacts on TES species. 

  

  Changes will be made to Section 4.19, Cumulative Impacts, fourth 
and fifth paragraphs on page 4-142, continuing onto page 4-143 as 
follows: In addition, the best available scientific evidence based on 
observations from long-term monitoring networks indicates that 
climate change is occurring and will continue to occur (Brekke et al., 
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2009). Climate change affects water availability, water demand, 
water quality, stormwater and wastewater infrastructure, flood 
infrastructure, wildland fires, and ecosystem functioning. These 
factors affect the water resources projects operated by the Corps, 
many of which were designed and constructed before climate 
change was recognized as a potential influence (USACE, 2010). 
Potential climate change impacts affecting water availability include 
changes in precipitation amount, intensity, timing, and form (rain or 
snow); changes in snowmelt timing; and changes to 
evapotranspiration (Brekke et al., 2009). Water supplies in the 
southwestern United States are projected to become increasingly 
scarce, calling for trade-offs among competing uses (Karl et al., 
2009). Four overlapping areas with unresolved issues are climate 
models, research specific to Colorado, drought, and reconciling 
hydrologic projections (Ray et al., 2008). The results from several 
general circulation models agree that the southwestern United 
States is likely to experience precipitation and evapotranspiration 
changes that result in less runoff and water availability (Brekke et 
al., 2009). The consistent projections for a substantial temperature 
increase across Colorado have important implications for water 
management (Ray et al., 2008). Increases in temperature imply 
more evaporation and evapotranspiration leading to higher water 
demands for agriculture and outdoor watering. Temperature-related 
changes in the seasonality of streamflows (e.g., earlier runoff) may 
complicate prior appropriation systems and interstate compact 
regimes; and modify the interplay among forests, hydrology, 
wildfires, and pests (e.g., pine beetles) (Ray et al., 2008). The wide 
range of Colorado precipitation projections makes it difficult to 
assess likely changes in annual mean precipitation by mid-21st 
century. However, a synthesis of findings (Ray et al., 2008) 
suggests a reduction in total water supply by then. Limitations 
imposed on water supply by projected temperature increases are 
likely to be made worse by reductions in rain- and snow-fall in spring 
months when precipitation is most needed to fill reservoirs to meet 
summer demand (Karl et al., 2009). Furthermore, there is potential 
for increased drought severity in the region due to higher 
temperatures alone. The Front Range Climate Change Vulnerability 
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Study confirmed these forecasts, indicating that annual average 
streamflow volumes in the South Platte could decrease with climate 
change (Water Research Foundation, 2012). 

  Changes will be made to Section 4.19.3, Hydrology, fourth complete 
paragraph on page 4-153 as follows: Climate change may result in 
less runoff and water availability in the Southwest (Brekke et al., 
2009). Projected increases in temperature over Colorado could 
translate into increased water demands and earlier snowpack runoff. 
Total water supplies in Colorado may be reduced by mid-century 
(Ray et al., 2008). The Front Range Climate Change Vulnerability 
Study confirmed these forecasts, indicating that annual average 
streamflow volumes in the South Platte could decrease with climate 
change (Water Research Foundation, 2012).  

  

125, 440 Will the lake be open during construction of the project? Who will 
pay for loss of use and jobs of current park employees while the 
project is underway? What does the Corps propose for alternative 
recreation during the project implementation? What does the Corps 
propose for alternative recreation during the project implementation? 

Yes, the park will remain open during construction. Current Chatfield 
State Park employees are expected to remain employed, and 
concessionaire employees are paid from concession income; the 
Water Providers have agreed to reimburse the park and 
concessionaires for any documented reductions in income every 
year, so it is not expected that any employees will necessarily be 
without paychecks during or after construction of recreation 
modifications. Marina construction is proposed during non-summer 
months; all other recreation facilities that will be modified are 
duplicated at other Chatfield sites, and at least one site for each 
type of recreation activity will remain open while other similar sites 
are being modified. Many users of the large gravel pond can use 
other gravel ponds while the protective berm and other modifications 
are made at the large gravel pond. See Appendix U, Exhibit III-1, 
Section III, p. 5, for schedule of constructing modifications for each 
recreational site. 

Construction 
Timing 

439, 674, 676 It is stated that the construction would take 3‐5 years. What 
happens to all the wildlife in this period of time especially with the 
noise and the destruction of their habitat for five years? What plans 
are in place for this? 

Some wildlife will likely be temporarily displaced during construction 
associated with modification of the recreation facilities. Some areas 
will not be able to be used by wildlife during construction and wildlife 
may be affected by noise, human presence and construction 
machinery. These impacts will be temporary. Other construction has 
occurred within the park over its history, with wildlife returning to use 
the areas post-construction. As discussed in Chapter 4 of the draft 

Construction 
Timing 
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FR/EIS, clearances will be done for nesting birds prior to the 
removal of woody vegetation to minimize impacts to nesting 
migratory birds and to the degree practical, trees and shrubs will be 
removed in the non-nesting season. 

159,166, 183, 198, 
207, 214, 226, 227, 
285, 286, 319, 334, 
414,440, 443, 454, 
456, 491, 502, 507, 
529, 554, 561, 576, 
578, 608, 622, 660, 
789 

The Corps did not give sufficient consideration to the potentially 
significant impacts to aquatic and riparian habitat that will take place 
immediately below (downstream flows from) the reservoir in South 
Platte Park due to altered Chatfield operations and reduced "base" 
flows. 
Will the South Platte River have the original amount of water agreed 
upon when the dam was built in order to maintain a healthy river 
through Littleton? I see no evidence of mitigation for reduced stream 
flow in the report for the area directly below the dam. Has CDOW 
been consulted with on this aspect of the project? There are plans 
by downstream communities to complete stream restoration. How 
will this project influence those plans?  
We are disappointed that those plans (reference Downstream Flow 
Enhancement Appendix) have been abandoned, and urge the Corps 
of Engineers to reconsider the possibility of using Chatfield storage 
space to improve flow conditions in the South Platte River. We can 
find no commitment to address downstream flows, and we are 
disappointed that there is no requirement in the DEIS for the project 
participants to improve downstream flows. 
You should allow water users to have water stored in Chatfield only 
if they divert water downstream of South Platte Park.      

There would be an overall slight decrease in total flow released from 
Chatfield due to additional diversions from the reservoir for the 
upstream water users. During some periods Chatfield releases 
would increase due to releases from storage for downstream water 
users. This would typically occur during late summer when flows are 
low and demands are high. Refer to Appendix H for detailed 
evaluation of impacts on flows below Chatfield and at the Denver 
and Henderson gauges. From an ecological standpoint, the 
differences were considered to be insignificant. An adaptive 
management plan has been developed and will be included in the 
FEIS. The plan provides a more comprehensive discussion 
regarding the framework for addressing the uncertainties associated 
with impact estimates and proposed mitigation for the resources of 
concern, and also includes resource-specific monitoring and 
management actions, including downstream flows and aquatic 
habitat effects.  
The EIS analysis anticipates that downstream impacts would be 
minimal.  Over and above the Federally Recommended Plan, the 
water providers, as part of the state management plan, propose to 
fund stream habitat improvements on up to 0.7 miles of the 
mainstem of the South Platte River above Chatfield, and the water 
providers have agreed to pursue stream habitat improvement on up 
to 0.5 miles of the mainstem of the South Platte River downstream 
of Chatfield Reservoir. The specific sites and project designs for 
these measures will be selected in coordination with CDOW. These 
measures are above and beyond the federally recommended plan. 
The adaptive management plan includes discussion of downstream 
flows.  
Flow changes downstream will be minimal and are unlikely to impact 
water quality; however, the adaptive management plan addresses 
uncertainties in downstream flows. 

Downstream 
Flow 
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  In the CMP, we suggest you consider mitigation provisions to 

address the potential aquatic life impacts of flow changes to the 
South Platte River downstream of Chatfield Reservoir. The Draft 
Ecosystem Restoration Evaluation Report (Great Western Institute 
et al 2007; Appendix D) evaluated opportunities to protect and 
enhance fishery habitat through management of future water 
releases. The study found that alternative release patterns from the 
reallocated storage to address base flow conditions during the 
winter months (a critical aquatic stressor) can dramatically improve 
conditions. 

    

  There is concern by downstream communities that the potential 
impacts to aquatic and riparian habitat have not been adequately 
addressed. This is especially true for the stream segment 
immediately downstream of Chatfield prior to tributary influence. The 
Draft FR/EIS recognizes that the critical stressors for aquatic biota 
downstream of the reservoir are: (1) "stress during late summer 
months from increased water temperatures and decreased flow" 
and (2) "base flow conditions during the winter months." (See Draft 
FR/EIS at 4-51 and 4-52). I.e., both situations caused by low flow. 
Use of average monthly flow data may be inappropriate (depicted in 
Figure 4-12 in the Draft FR/EIS). Use of Denver gauge data may 
also be inappropriate (tributaries between Chatfield and Denver 
obscure any meaningful connection). The figure depicts both 
monthly average flows during the study period and the expected 
change to that monthly flow if the Tentatively Selected Plan 
(Alternative 3) is implemented. The following conclusions are drawn 
on downstream impacts: 1) that the up to 5% reduction in average 
monthly flows that will take place 9 months of the year (and nearly 
10% reduction in flows in February) constitute a "minimal" change 
with an "insignificant" impact on aquatic biota; 2) less than 5% 
increase that will take place in the single month of July "would have 
a positive effect on aquatic biota." Perhaps based upon the inherent 
disconnect in using average monthly data to develop conclusions 
concerning low flow impacts, the Corps arrives at inconsistent 
conclusions in the Draft FR/EIS concerning winter base flows (see 
page 4-52). The Corps' own modeling, as well as that of the Great 
Western Institute, indicate that under Alternative 3 we can expect 
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additional days when Chatfield flows are reduced below 10 cfs 
(Appendix D and Appendix CC). This reduction in flow will, 
according to the statement above, have minimal or no impact to 
aquatic biota while at the same time proper management of 
releases to achieve a minimum of 10 cfs could "greatly improve" fish 
habitat. ---These conclusions seem potentially incongruous in that 
positive benefits are found from such small increases, and that the 
negative impacts are "insignificant." Also, that any definitive 
conclusions can be derived at all from average monthly flow data is 
problematic. The correlation between this average monthly flow data 
and potential harm to aquatic life in the park becomes even more 
tenuous when it is considered that this data comes from 
measurements taken at the Denver gauge.  Even if they are short in 
duration, any such periods of substantial low flow can be 
devastating to a fishery. 

443, 789 How will downstream users get more water from Chatfield if there 
are decreased downstream flows? 

Water would be released from storage to meet the demands of 
downstream users. 

Downstream 
Flow  

183, 443, 454, 529 Why was the Denver gauge chosen for stream flow data when the 
Littleton gauge would be a more appropriate indicator of instream 
flow downstream from Chatfield? 

Other gauges were also analyzed in addition to the Denver gauge. 
Refer to Appendix H. 

Downstream 
Flow 

183, 285, 334, 502, 
554, 674 

 The FR/DEIS suggests that there will be benefits of increased 
instream water flow during months of typical low flow due to the 
release of captured water during times of high spring runoff. 
However, graphs in the report project that the flows will actually 
have an average decrease due to storage and increased calls for 
water from upstream users. In addition, the DEIS states that any 
increased flows in the South Platte River downstream of Chatfield 
Reservoir from the Chatfield Reallocation are insignificant. 
 - Section 4.5 - The text says that the "River ... would have minimal 
changes during base flow conditions, and a small increase in flow 
during the late summer months" but Figure 4‐12 and other data 
contradict this conclusion. 
 - The POR depicts the amount of water from the past years. There 
is recognition that this presents an inaccurate picture of a greater 
amount of water available in the future. This misleading amount of 
water influences the alternative analysis, the need of this project, as 

There would be an overall slight decrease in total flow released from 
Chatfield due to additional diversions from the reservoir for the 
upstream water users. During some periods Chatfield releases 
would increase due to releases from storage for downstream water 
users. This would typically occur during late summer when flows are 
low and demands are high. Refer to Appendix H for detailed 
evaluation of impacts on flows below Chatfield and at the Denver 
and Henderson gauges. From an ecological standpoint, the 
differences were considered to be insignificant. Figure 4-12 was 
revised to show the flows with and without the project. 

Downstream 
Flow 
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well as how successful the mitigation will be. This is deceptive. 

460 The Draft FR/EIS identifies potential downstream impacts to the 
aquatic environment in the South Platte River that may result from 
the preferred alternative. These impacts may stem from predicted 
alteration in the timing of flows, reduction in flows (particularly in the 
winter months), and an increased number of zero flow days. 
Reduced flows may in turn adversely impact water quality. The Draft 
FR/EIS describes conceptual mitigation approaches, mostly based 
on changing water retention times in Chatfield Reservoir and the 
timing of water releases downstream. While there is ample text 
describing potential actions to address these concerns, there 
appears no specific commitment to any such efforts. We believe that 
such commitments are needed and that details of how coordination 
efforts by water users would offset any downstream impacts must 
be established. 

An adaptive Management Plan was prepared for the final FR/EIS 
(Appendix GG) and it discusses how potential effects to downstream 
flows and aquatic habitat will be addressed.  Additionally, the 
Chatfield Water Providers and the State are in discussions 
regarding how to address potential downstream effects over and 
above the Federally Recommended Plan. 

Downstream 
Flow 

460, 554, 578 4.5.3, p. 4-52 - The first paragraph presents an apparent 
contradiction. It states both that base flow in winter is a critical 
aquatic stressor in the South Platte River and that management of 
reservoir outflow to maintain 10 cfs could greatly improve habitat for 
fish, but also that a predicted decrease in winter flows downstream 
from Chatfield Reservoir under Alternative 3 would result in minimal 
or no impact to aquatic biota. See also 5.3.4, p. 5-12 that lists 
“Depletion of winter base flows below Chatfield Reservoir under 
Alternatives 3 and 4” under, “The major potential adverse impacts 
that have been identified…” Projected average monthly percent 
decrease in river flow under Alternative 3 is greatest during winter 
months (see Figure 4-12). Daily decreases in flow may be even 
more severe (see 5.5.1.6., p. 5-20) and zero flow days are predicted 
to rise. The conclusion that decreases in winter flows downstream of 
the reservoir would result in minimal or no impact seems 
unwarranted. Even if they are short in duration, any such periods of 
substantial low flow can be devastating to a fishery. 

With the reallocation there would be an overall slight decrease in 
total flow released from Chatfield due to additional diversions from 
the reservoir for the upsteam water users. During some periods 
Chatfield releases would increase due to releases from storage for 
downstream water users. This would typically occur during late 
summer when flows are low and demands are high. Appendix H 
contains more detailed impacts on flows based and daily flows 
below Chatfield and at the Denver and Henderson gauges. 

Downstream 
Flow 

460 4.5.5, p. 4-56 - Citation of the USFWS 2006 Planning Aid Letter as a 
source of a general comment regarding potential changes to future 
flow patterns in the South Platte River (that they will likely occur) 
appears misplaced.  

We agree, the reference to the Planning Aid Letter (USFWS, 2006) 
will be deleted from this paragraph. 

Downstream 
Flow 
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529 Text and figures differ regarding possible impacts on South Platte 

River flows downstream and water level fluctuation. 1) Figure 4-12 
shows that water flows will be slightly lower 9 months out of 12, the 
same for 2 months out of 12, and slightly elevated 1 month out of 
twelve (July). During the discussions of possible river restoration 
flows in 2004-06, increased flows in the river, especially in winter, 
were touted as a benefit of the project. It is quite clear from the DEIS 
that these benefits will not occur, and the text touting such benefits 
in Chapter 4 should be deleted. Figures for water fluctuations 
resulting from Alt. 3 vary widely: 28.2 feet (4-74) on rare occasions 
during the growing season; Seasonal fluctuations of up to 21 feet 
(Table 2-9 and p. 4-91);  During the growing season, average peak 
fluctuations of 3 feet or 2-3 feet (4-81); On rare occasions 20 feet (4-
81); Up to 7.1 feet for alt. 3 ( 4-74) or 7.3 feet (4-114). Though the 
exact figures differ, the DEIS also includes statements like “the 
exact new condition for each alternative is unknown due to the high 
fluctuation of the water levels associated with certain alternatives” 
(p. 4-54). The reasons for, and timing of, water level fluctuations are 
not included in discussions of impacts. The fluctuations are just 
referred to in the context of whatever topic happens to be at hand.   

Appendix H and Section 4.3 of the FR/EIS ("Hydrology") contain 
information on the inputs and methods used to model Chatfield 
Reservoir under the alternatives. Pool elevations fluctuate from year 
to year and within the year due to variations in the inflows to the 
reservoir, losses and gains within the reservoir (i.e., evaporation and 
precipitation), and downstream releases. As indicated in Section 
4.3, under any of the alternatives, when flows enter the reservoir, 
the first commitment would be to meet senior water rights, and once 
those needs are met, any excess flow would be retained in the 
available storage of the reservior (below the maximum elevation of 
the pool containing conservation storage). After the water levels 
reach the base elevation of the exclusive flood control pool, any 
excess flows would be released downstream. Inflows to Chatfield 
Reservoir vary daily (every day of the modeled period of record 
[POR]) due to variations in upstream precipitation and runoff, and 
releases from upstream reservoirs on the South Platte River. Annual 
average daily inflow varies considerably over the POR, as shown in 
Table A-H-5 in Appendix H (56.5 cfs in 1954 to 784.4 cfs in 1942). 
Figure 4-3 shows the considerable variation in inflows from month to 
month (mean monthly inflows). Pool elevations and fluctuations for 
each alternative are described throughout the FR/EIS, focusing on 
those periods of the year that are important to each resource (e.g., 
the growing season for plants).    

Downstream 
Flow 

541 It is a fact that if water is stored during the times when flows are 
highest, the subsequent releases of any of that stored water must, 
by definition, supplement smaller flows at a different time of year. 
The "instrearn" group has been very interested in developing 
specific plans for coordinating such flows to enhance downstream 
fisheries, riparian habitat, and recreational uses. 

Comment noted. Downstream 
Flow 

576 The DEIS does not analyze how decreased outflows from Chatfield 
Reservoir into the South Platte River from the project may affect 
existing water quality impairments, TMDL loads, or permitted 
dischargers. Flow reduction may decrease the South Platte’s 
assimilative capacity. The EPA is concerned that an increase in 
concentrations could exacerbate existing impairments or necessitate 
a change to the loading requirements specified in TMDLs. 

A reduction in South Platte River flows during “historic” low flow 
periods would likely, over time, result in reduced “design flows” 
conditions for determining water quality-based permit limits and 
assimilative capacity for TMDL implementation. Maintaining flows 
during “historic” low flow periods would avoid this problem. No 
affects to water quality downstream are expected though, because 
flow conditions would not be significantly different than now. 

Downstream 
Flow 
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The concern is valid. Limits for permitted dischargers and TMDLs 
are based on the assimilative capacity of the river and based on the 
South Platte River's design flows (i.e. low-flow conditions). If low-
flow conditions in the South Platte River downstream of Chatfield 
Reservoir were to decrease because of storage reallocation, permit 
limits and TMDLs would likely have to be recalculated and 
"tightened" up. Maintaining current design flows during low-flow 
periods would address this concern.  

628 We are concerned that the hydrologic modeling does not accurately 
characterize the changes in streamflow that will occur immediately 
below the reservoir because the DEIS uses the Denver and 
Henderson gauges to gather historical flow data, even though these 
gauges are located a significant distance below Chatfield Reservoir. 
These gauges are also located below two significant South Platte 
tributaries (Bear Creek and Cherry Creek), which add water to the 
river. 

Other gauges were also analyzed in addition to the Denver gauge, 
including actual releases from Chatfield. Refer to Appendix H. 

Downstream 
Flow 

628 The hydrologic modeling seems to rely heavily on a synthetically 
reproduced hydrology. It appears that actual historic releases of 
stored inflow data from Chatfield Reservoir are not assessed and 
that the releases stored water versus non-flood inflows passing 
through the reservoir are not factored into the analysis, suggesting 
decreases in flows may be greater than predicted. The DEIS 
evaluates changes in annual and mean monthly flows to analyze 
impacts to downstream flows. We feel a more accurate assessment 
of impacts could be gained by evaluating changes on a daily and 
weekly basis. We recommend utilizing daily or weekly time-step 
information from the Chatfield stream gauge, which is located 
immediately downstream of the reservoir. We are concerned that 
future operations that drop streamflows below current levels could 
impact the Chatfield State Fish Unit and downstream aquatic 
resources. 

Appendix H contains more detailed impacts on flows based and 
daily flows below Chatfield and at the Denver and Henderson 
gages. 

Downstream 
Flow 

628 The DEIS states that impacts are not anticipated to the Chatfield 
State Fish Unit located downstream of the reservoir. How is this 
claim supported? We think this can be accomplished via daily and 
weekly flow changes at the Chatfield stream gauge. 

Changes to daily releases over the period 1942-2000 were 
evaluated. Refer to Appendix H. 

Downstream 
Flow 

789 How will less water affect the health of the river and the habitat and Downstream flows are not anticipated to be impacted to a significant Downstream 
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wildlife that depend on the river? What will be the impact on 
recreation on the river? 

degree. Flow 

790 Information on the likely flows from Chatfield Dam downstream 
through the cities of Metro Denver is not included in the body of the 
report (although it is included in Appendix H) and seems to be 
underemphasized as an integral part of the study's analysis. We 
strongly urge the Corps to (1) revisit flow information in the DEIS, (2) 
provide and document additional information about anticipated flows 
and any expected changes to the current annual hydrograph in the 
South Platte going through Arapahoe County, (3) provide for more 
effective measurement of flows through Arapahoe County rather 
than depending on Denver and Chatfield gauges and (4) provide 
such flow information in the body of the Final EIS rather than in the 
Appendix to ensure that the importance of and potential impacts to 
flows are clear to all who read the Final EIS. 

Daily flows for the period of record 1942-2000 were simulated for 
existing and with project conditions at Chatfield outlet, Denver gage 
and Henderson gage.  Results of this analysis are contained in 
Appendix H.   With the reallocation, there would be an overall slight 
decrease in total flow released from Chatfield due to additional 
diversions from the reservoir for the upstream water users.  During 
some periods, Chatfield releases would increase due to releases 
from storage for downstream water users.  This would typically 
occur during late summer when flows are low and demands are 
high.  Figure 4-12 in the main report was revised to show the flows 
with and without the project below Chatfield. 

Downstream 
Flow 

370, 438, 655, 660, 
789 

The Corps of Engineers' plan fails to consider many factors related 
to property values in Littleton, tax revenues, tourism etc. 

Neither the construction resulting from a reallocation action nor the 
temporary change in recreational activity at Chatfield Reservoir are 
expected to result in a significant adverse impact to property values 
in Littleton. Impacts, if any, would be minor and of short duration. 

Econ 

76, 87, 192, 251, 284, 
429, 570, 784, 785, 
854, 863, 888, 889, 
890, 891, 892, 894, 
897, 899, 900, 901, 
903 

Project is supportive to agricultural and maintenance/growth of 
local communities. 

Comment noted. Econ-Ag 

211 If Weld County farmers have overdrawn their own groundwater 
perhaps they need to reconsider whether water-intensive irrigation 
makes sense in that part of Colorado. 

It is downstream ag users that will utilize water from Chatfield as 
augmentation water in order to allow utilization of South Platte 
alluvial ground water for irrigation. 

Econ-Ag 

77, 429, 720 The future of agriculture in Colorado, particularly along the South 
Platte River, is largely dependent upon being able to utilize water in 
the South Platte Aquifer. Water that can be provided by the 
reallocated storage at Chatfield is important to providing for the 
replacement water (augmentation water) for out-of-priority 
depletions. This will help to avoid curtailment of downstream 
irrigation. 

Part of the firm annual yield provided by reallocation of storage at 
Chatfield Reservoir will be utilized to augment South Platte alluvial 
ground water used for irrigation. 

Econ-Ag 
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285, 509 Three of the four alternatives are within 20% cost of one another – 

and with the uncertainties associated with two of these alternatives 
(e.g. contingency percentages for construction), there is no 
statistical difference between these costs.  All the presented 
economic figures need to be reevaluated under the pretense that 
they are intended to mislead. 

Cost estimates were reviewed by the Corps' National Cost 
Engineering Center of Expertise and found to be adequate for 
purposes of this analysis. 

Econ-Benefits 

411 From a national benefit-cost viewpoint, the Draft FR/EIS contains 
inconsistencies and environmental-economic cost underestimates 
that appear to invalidate any assertion that the project is 
economically or environmentally justified. 

The economic analysis was done in compliance with Corps 
guidance provided by ER 1105-2-100. The costs of environmental 
mitigation measures required to offset adverse impacts were 
included in the NED cost. 

Econ-benefits 

411 p. ES 6 - All alternatives assume that 8,539 acre-feet must be 
provided. Further, while “water providers…are opposed to long-term 
use of NTGW, …., it is assumed that NTGW could provide water to 
a significant part of upstream water providers…[as part of the least 
cost alternative!!].  

For planning purposes, the Corps must consider the least cost 
alternative. Although not popular, it is acknowledged that NTGW use 
could continue without the Chatfield project into the reasonably 
foreseeable future. As this is the case, it would form the basis of the 
required "least cost alternative" needed for cost comparison with 
other alternatives. 

Econ-benefits 

411 p. ES 6 - The “test of financial feasibility” compares the cost of the 
chosen alternative with the costs of the other alternatives. Accepted 
economic practice, including the P&G, does not accept “alternative 
cost” as a measure of the benefits of the chosen alternative (#3) 
since there is no guarantee that the specified alternatives would, in 
fact, be undertaken. Both projects’ costs could exceed correctly 
measures benefits. 

Corps guidance requires a comparison of the cost of the most likely 
least cost alternative to the cost of the reallocation alternative as a 
test of financial feasibility (ER 1105-2-100, appendix E, E-57. d. [5]). 

Econ-benefits 

493 The Corps should revise the analysis to reflect Chatfield 
Reallocation's true costs and benefits. Chatfield is well designed to 
help avoid numerous aquatic and non-aquatic environmental 
impacts region-wide, such as reduced use of non-renewable, 
greenhouse gas polluting energy, and the fact that Chatfield 
Reallocation is not a huge concrete and steel construction project. 

The Corps has followed its planning guidance (ER 1105-2-100) in 
developing economic impacts and benefits, and although these 
items are not directly captured in the economic analysis, we believe 
the study does capture the critical costs. 

Econ-benefits 

649, 650, 655, 658, 
660, 669, 670, 673, 
659, 758, 813, 878 

Chatfield is a unique recreational area and valuable biological 
resource. 

The in-kind recreation modifications and compensatory mitigation 
plan will facilitate recreation activities as similar as possible to those 
prior to reallocation, and no net loss in ecological functional units 
over the 50-year period of analysis. 

Econ-benefits 

509 Alternative 1, the Penley Dam site, is a gross inflation and the more 
predictable alternative, the use of the Rueter-Hess Reservoir which 

This comment has several inaccuracies. If one uses Reuter Hess, 
there is still have the expense of constructing the dam.  The owner 

Econ-benefits 
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is at nearly the same distance for pipeline and pumping already has 
a dam built. Eliminating the estimated $165M cost of a dam from the 
Penley alternative suddenly puts this viable alternative at a cost 
under $100M – and $80-$120M less than all other alternatives 
making it the least cost alternative. 

of the dam/reservoir will charge any new user of the facility the 
proportional costs of constructing the facilities. Also, the Reuter 
Hess Reservoir is further in distance (for the needed pipelines) than 
Penley and the pipeline routes would be through more developed 
(thus more costly) areas. Both facilities lack the key element of 
Chatfield of being able to capture and store any flows essentially 
instantaneously. Thus, flows up to several thousand cfs can be 
captured where pipelines to either Penley or Reuter Hess are likely 
to be approximately 100 cfs, so obviously they are less efficient in 
timely capturing available water. 

525, 544 The National Economic Development (NED) Recreation Benefit 
Analysis is flawed. The FR/EIS was a 15-year study that identified 
more than 1.6 million visitor days annually and an average 
recreational season from June through September. Yet only two 
recreation assessment workshops were held on one day in April 
2009 and only 63 people got to assign Unit Day Value points. That 
is .004% of Chatfield’s visitors‐ not a robust statistic. Not one person 
assigning Unit Day Value Points represented a user of a hand‐
launched boat. Kayak, paddle board, wind surfers, canoes, rowing 
shells, and the like were not invited to participate and were not 
represented. The three comments under non‐motor craft use pertain 
to aesthetics and wildlife, not the impacts to these users. 

The recreationists who assigned Unit Day Value (UDV) points were 
expert and experienced in conducting their recreational activity or 
activities at Chatfield State Park and were much more 
knowledgeable than the average visitor in being able to accurately 
assess current and future characteristics of their recreational 
activity, with and without reallocation. This type of input is referred to 
as "expert elicitation" and was accepted by USACE Headquarters, 
USACE's Northwestern Division, and an Independent External Peer 
Review panel of experts for assigning UDV points.  Three 
workshops were conducted; two on April 16, 2009 and one on April 
23, 2009. No one at the workshops was identified as belonging to a 
canoeing/kayaking organization, but six workshop participants 
engaged in canoeing and/or kayaking in addition to their favorite 
activity and assigned UDV points for canoeing and kayaking as well 
as for their other activity. The comments may focus on aesthetics 
because it contributes much to their recreational enjoyment, as the 
first commenter on kayaking and canoeing at the reservoir stated in 
Exhibit D to Appendix T. The comment on canoeing and kayaking at 
the gravel ponds in Exhibit D focuses on the distance non-motorcraft 
have to be carried from the parking lot, which may increase with 
reallocation.  

Econ-benefits 

525 There are flaws in the Regional Economic Development (RED) and 
Other Social Effects (OSE) Analyses. It is based on the assumption 
of somewhat normal water fluctuation, but states “that may not be 
the case.” Like the NED, it is based on a .006% sample of all annual 
park visitors, but states “a larger survey effort was not possible due 
to budget and timing constraints.” This was a 15-year study, half 

 Experiences at other reservoirs with large fluctuations due to water 
supply withdrawals indicate that there is quite a lot of vegetation on 
the side slopes of the banks. The Regional Economic Development 
(RED) survey was done by a consulting firm under contract to 
Colorado State Parks (now Colorado Parks and Wildlife). The Corps 
did not have input to the survey of visitation losses and use of 

Econ-benefits 
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funded by the U.S. Army Corps of Engineers/federal money, and 88 
visitors got to contribute to the RED. The RED also states “the water 
surface is accessed through one of the three boat ramps.” This is 
not true (or is very unsafe) for hand-launched boats that use the 
swim beach area to access the no wake portion of the lake. The 
values for boating and surface water recreation are not inclusive of 
the hand-launched recreation activities for impacts to the swim 
beach area. 

substitute sites, but the results seemed reasonable, so they were 
used in the NED recreation benefit analysis. Regarding the small 
sample size, the workshop attendees who responded to the survey 
were expert and experienced in conducting their recreational activity 
or activities at Chatfield State Park and were much more 
knowledgeable than the average visitor in being able to accurately 
assess the effects of reallocation on their recreational activity and 
decide whether these effects were great enough to cause them to 
recreate at a substitute site rather than at Chatfield State Park. This 
type of input is referred to as "expert elicitation" and was accepted 
by USACE Headquarters, USACE's Northwestern Division, and an 
Independent External Peer Review panel of experts for assigning 
UDV points.  All recreation facilities must be replaced in-kind, so if 
an area suitable for hand launching watercraft is provided at or near 
the swim beach, it must be provided as part of the recreation 
modifications.   

578 Alternative 3 is not the true "least cost" alternative if the true costs of 
storage at Chatfield are accounted for prior to the 60% cost of 
storage discount. 

The test of feasibility for the reallocation of reservoir storage for M&I 
water supply is financial feasibility.  Basically a finding that the 
reallocation is the least cost of the several alternatives providing the 
same quantity and quality of water.  Accordingly the actual cost of 
the storage is considered. 

Econ-benefits 

103, 414, 577, 605, 
609, 864, 880 

Costs for the project will be passed on to the consumers, and as a 
local water user, I do not want to pay for such an expensive project 
($184). It appears to be a bad investment. 

The cost of added water supply in the greater Denver area is among 
the highest in the nation. However the very feasibility of the 
reallocation project is dependent on it being less costly than the 
least cost alternative. Accordingly the cost of water is projected to 
be somewhat higher without a reallocation. 

Econ-
Consumer 

249, 819, 820 Don’t want to pay for the project, which is just more tax dollars going 
toward unending approvals of new subdivisions and added 
population densities, traffic, and other infrastructural expansions.  

Increasing demand for water is the result of the rapid growth of the 
Denver Metropolitan area economy and population, not the cause of 
it.  Accordingly the cost of growth are not effect of added water 
supply. Additionally, as shown by the analysis, water will be supplied 
regardless of the reallocation, although at a somewhat high cost.  

Econ-
Consumer 

103 I believe that perceived need for additional water storage is a ploy to 
provide water for potential future customers. These districts are 
businesses and not government. They are in this business to make 
money. 

Comment noted. Econ-
Consumer 
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334, 820 In all it appears the profits from this project will be privatized, while 

the losses are socialized and left to the public to bear. 
No significant long term recreational or social effects were identified. 
The costs of mitigating environmental other significant negative 
impacts have been included in the feasibility analysis and 
reallocation has been determined to be feasible. 

Econ-
Consumer 

651 If farmers are to help pay for this project, they need a say in how the 
water will be used - it's not just the city of Denver's water. Farmers 
need water to grow food. If they can't grow food, economic impacts 
will be severe (i.e., car & truck dealers will fail, farm foreclosures, 
banks closing, no jobs thus no taxes collected, food costs will rise). 

To the extent farmers are paying for the reallocation they will have 
the same rights as others obtaining reallocated storage. Presently 
downstream Ag users will utilize water from Chatfield as 
augmentation water in order to allow utilization of South Platte 
alluvial ground water for irrigation. 

Econ-
Consumer 

411 Table ES-1 - How can it be that alternative 3 which provides 20,600 
af of supply storage (thus inundating more recreational facilities and 
existing ecosystems) has only $10 million in infrastructure costs 
compared to the other alternatives? This is probably a taxonomic 
issue since #3 has much higher environmental and recreation 
mitigation costs. 

The $10 million is an estimate of costs needed to supply and deliver 
water to their customers. The costs for environmental mitigation and 
recreation modifications total more than $123 Million. 

Econ-Cost 

211 Present an updated, transparent project cost estimate, taking into 
account projected loss of park revenue and the Colorado State Park 
proposal to acquire 587 offsetting acres nearby. 

The costs will be updated to FY 2013 in the final Feasibility 
Report/EIS, and any revisions needed will be done at that time. In 
regard to lost revenue, Appendix U estimates the magnitude of 
these losses, and the Chatfield Water Providers have agreed to 
reimburse Colorado State Parks and Wildlife (CSPW) and the 
concessionaires for all lost revenue resulting from the reallocation 
throughout the life of the project. The CSPW Report on Anticipated 
Fish and Wildlife Impacts referenced in commenter 211's letter was 
not an official comment and is superseded by the official Colorado 
Parks and Wildlife comments on the Draft Feasibility Report/DEIS 
that were provided to the Corps through the Colorado DNR 
September 6, 2012. The official CSPW comments do not require 
that an additional 587 offsite acres nearby be acquired, just 
"mitigated and/or offset." CSPW stated that the offsite mitigation 
sites acquired for the Compensatory Mitigation Plan "will need to 
provide for access and similar watchable wildlife opportunities" for 
the inundated "area upstream of Chatfield Reservoir on Deer Creek, 
Plum Creek and the South Platte River" and offers their cooperation 
on all aspects of mitigation. The CSPW comment states, "Chatfield 
State Park is clearly an environmental and recreational asset... and 
offers tremendous economic benefits to the state of Colorado. We 

Econ-Cost 
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believe that the project can be a model of cooperation addressing 
multiple interests and we look forward to working closely with the 
providers and the Corps of Engineers to achieve that success."    

509 The high cost of alternative 1 is due to dam construction – not the 
pipeline and pumping costs, which were given as the reasons for 
excluding a number of the other alternatives – yet this is exactly the 
plan for Penley (Alternative 1) PLUS the cost of the dam. The 
economic arguments are weak at best. 

The costs of construction of the larger-scale water importation and 
agricultural transfer concepts were qualitatively determined to be 
substantially higher (i.e. order of magnitude) than the costs to 
construct Alternative 1 (Penley Reservoir combined with Gravel Pit 
Storage). These larger-scale concepts were eliminated from further 
consideration due, in part, to the substantial higher cost of 
construction. The Penley Reservoir concept was screened forward 
to form Alternative 1 due, in part, to its reasonable cost of 
construction.  

Econ-Cost 

525 Finally, the cost of the proposed mitigation is underestimated as it 
does not include the cost of stump removal. Costs for clearing and 
grubbing are included, but not stump removal. If stumps are left on 
purpose, they are a safety hazard. 

Per the Tree Management Plan (Appendix Z) tree stumps would be 
ground or removed to eliminate potential hazards to boaters. Boater 
and visitor safety is a key consideration for any tree removal 
conducted for the reallocation project. 

Econ-Cost 

570 Table ES-I (Draft FR/EIS, page ES-8) shows an infrastructure cost 
of $I0 million for Alternative 3. This is attributable to a pump and 
pipeline system estimated to cost $10 million that Roxborough 
Water and Sanitation District proposed at one time as its means to 
get water out of Chatfield Reservoir. The $112 million infrastructure 
cost for Alternative 4 also includes these proposed facilities. 
Roxborough subsequently withdrew those proposed facilities from 
consideration because it devised other water delivery arrangements. 
This change was communicated to the Corps (figures were revised), 
but this cost estimate was apparently inadvertently overlooked. The 
$10 million estimate is inaccurate and should be removed from both 
Alternatives 3 and 4. Thus, the information in Table ES-I should be 
revised as follows: A. There are no infrastructure costs for 
Alternative 3. This also would lower the overall cost of Alternative 3 
to $174.4 million; B. The infrastructure costs for Alternative 4 should 
be reduced from $112 million to $102 million. This would lower the 
overall cost of Alternative 4 to $193.4 million. 

All four alternatives have unassigned water and additional water 
providers will participate in the future. It was determined that 
including surrogate costs that alternative user(s) may have to pay, 
including the $10M, should be in the cost estimates. 

Econ-Cost 

866 You need to ensure that any mitigation costs are guaranteed, 
including any staff increases that might be required at Chatfield 
State Park, to maintain functioning water and trails and properties 

All cost associated with the reallocation, including mitigation or 
staffing cost will be the responsibility of project proponents. These 
include future operation and maintenance. 

econ-cost 
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and buildings, etc. 

869 Are private concerns donating money to the water providers in 
support of this project or helping with any of the costs? I would hope 
that the water providers are providing the majority of funds in 
support of the Chatfield project as well as a more detailed plan of 
use, rather than just the general term "industrial." 

The Colorado Water Conservation Board is the local cost share 
sponsor for this study which is funded 50% federal and 50% non 
federal. If approved, the cost of the project is 100% non federal in 
accordance with the 1958 Water Supply Act. The non federal 
sponsor is responsible for those costs. 

econ-cost 

509, 517, 532, 562, 
572, 584, 595, 655, 
660 

Live in close proximity to Chatfield - quality of life benefits 
experienced by living here will diminish if reallocation is approved. 

No significant long term environmental, recreational, socioeconomic 
effects are anticipated.  

Econ-Quality 
of Life 

8, 32, 333, 334, 376, 
381, 396, 402, 414, 
432, 448, 480, 499, 
502, 509, 515, 525, 
579, 649, 653, 674, 
821, 866, 882  

Costs to the park far outweigh benefits of water supply. The Corps 
needs to broaden its consideration from simply looking at water 
supply to considering the detrimental impacts of the proposed 
project on an irreplaceable public use facility. Water supply from 
Chatfield should be achieved through a reallocation and mitigation 
strategy that does not negatively impact equally beneficial public 
resources (wildlife, habitat, recreation, revenues) that currently exist 
in Chatfield State Park. The report currently contains nothing 
detailed as to how the benefits of recreation will be replaced, or the 
negative economic impact that the loss of recreation will have 
on the economy. This study recommends spending $184,400,000 
so that 15 water suppliers with junior water rights MAY contain an 
average of 8,500 acre feet per year. That is 8.5% of THEIR 
projected annual 100,000 acre feet shortfall, not the Denver Metro 
areas’ projected annual shortfall. That is not a huge benefit to the 
Denver Metro area’s long-term needs, yet the plan permanently 
impacts Chatfield’s visitors, plant and animal life. Are there plans for 
all of these losses to recreation and revenue? Total projected dollars 
in lost revenue to the park should be added to the water users' cost, 
and there should be a legally-binding agreement to make those 
annual payments in a timely manner. 

Changes in both recreation activity and quality, the cost of modifying 
recreational facilities, and the cost of environmental mitigation are all 
taken into consideration in the economic analysis.  After 
consideration of these and other costs the reallocation of storage for 
M&I water supply has been shown to be the least costly of the 
alternatives evaluated.     

Econ-Rec/Eco 

598 The value of this resource has not been fully accounted for, that in 
reality it is more expensive than other alternatives. How does one 
put a dollar value on property where thousands of birds nest each 
year, and which also provides habitat for wintering and migrating 
birds. It's home to deer, coyote, beaver, muskrat, squirrels, rabbits 
and is visited by elk, bear and the occasional mountain lion. The 

The value of the resources discussed have been taken into account 
in three ways. First, the effect of reductions in vegetative and wildlife 
resources is seen in large reductions in National Economic 
Development (NED) recreation benefits for activities such as wildlife 
viewing/photography, environmental interpretation/education, 
horseback riding, and picnicking without mature shade trees nearby; 

Econ-Rec/Eco 
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affected areas are prime habitat of old growth cottonwood forest. 
Close to the metropolitan area and available to the public; it's a 
resource few cities the size of Denver can boast.  

and to a lesser degree for all other recreational activities, by 
affecting aesthetic views (see Appendix T). Second, the value of 
these resources is partially expressed in terms of reductions in 
expenditures in the Chatfield area by visitors who opt to visit a 
substitute site with more mature vegetation that support wildlife 
communities instead of Chatfield State Park (see Appendix U). 
Third, the ecological values of these resources are accounted for by 
the cost of a compensatory mitigation plan (including monitoring, 
O&M, and adaptive management) that produces ecological 
functional units (EFUs) that equal or exceed the EFUs produced by 
the lost Chatfield resources over the 50-year period of analysis (see 
Appendix K).  

135 3.2.1 Regional and Local Geology, p. 3‐4 - For a project that is so 
intertwined with earth materials and geology, the description in this 
section needs to be expanded. The first sentence under 5.3 
Foundation, p.5, Post Liquefaction Stability Analyses, would help 
clarify the relation of local geology to the project area. There are 
many references in Appendix A stating that the Dawson Formation 
is the bedrock on which the embankment was constructed, e.g. 
Excerpts from Embankment Criteria and Performance Report. This, 
along with mention of the lithology of earth materials at the damsite 
is suggested. 

Geology is considered to be sufficiently covered in relation to the 
action. 

Edit N 

570 Whooping Crane - The Draft FR/EIS and appendices contain 
inconsistent statements regarding the whooping crane. The 
documents state that this species has the potential to be affected by 
the proposed alternatives due to depletive effects in downstream 
reaches in other states (Draft FR/EIS, page 4-88), but recognize that 
this species has not been seen in Colorado since 2002 and has 
never been reported in the Chatfield Reservoir study area (Draft 
FR/EIS Appendix V, Draft Biological Assessment, page 26). The 
Draft FR/EIS elsewhere states, however, that the whooping crane 
has the potential to occur in the Chatfield Reservoir study area 
(Draft FR/EIS, page 4-97). The latter statement should be corrected. 
Please remove "whooping crane" from the last sentence in the first 
paragraph under Central Platte River Species, Nebraska on page 4-
97 of the Draft FR/EIS. 

Comment noted. The document recognizes the rarity of such a 
sighting of whooping crane at Chatfield, but the fact that it has not 
been noted at Chatfield does not preclude its presence from 
Chatfield.  

Edit N 
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78 On page 4-1 29 in the sixth paragraph of Section 4.17.3 of the 

FR/EIS needs to reference "(JJR 2011, Appendix N)" after the 
reference to "(EDAW 2010, Appendix M)." FR/EIS has been revised per comment 

Edit Y 

78 On page 5-29 in the third paragraph of Section 5.5.8.1, the second 
sentence should be revised to read "Appendices M and N should be 
consulted for details about the recreation modifications." FR/EIS has been revised per comment 

Edit Y 

78 First sentence of the third full paragraph on page 4-139 should be 
revised to delete the words "for the duration of their lease," and 
should read as follows: "Regardless of the final design details and 
construction cost estimate, the water providers affirm their support 
of the continued operation of a quality marina at Chatfield State 
Park, and to keep the marina operator financially whole." 

Comment noted. Edit Y 

135 3.3.3 Groundwater Hydrologic Conditions and 4.3.2 Hydrology, 
Alternative 2 - There are several major discrepancies on p. 3‐11, 3rd 
paragraph and p. 4‐31, 4th paragraph, regarding the USGS and 
CDNR estimates for Denver Basin aquifer groundwater storage and 
potential recovery in millions of acre‐feet. 

The document was edited to ensure consistency. Edit Y 

135 CSR Draft, Page 3‐5, under Seismic Analysis - "... current normal 
pool (and) the..." FR/EIS has been revised per comment 

Edit Y 

135 Appendix A, Dam Safety Evaluation ‐ Executive Summary, 3rd line - 
"that" is typed twice. FR/EIS has been revised per comment 

Edit Y 

135 Appendix A - 7.0 Slope Stability, 7.1 General, p. 11, line 4 - should 
probably read, "(2) the outlet 
works section, Station 104+35, where the embankment..." 
(reference Appendix A, pgs. 12‐14 and 17and plate B‐5). FR/EIS has been revised per comment 

Edit Y 

135 Appendix A - Piezometers 551D & 551S; p.23 - No location given; 
according to plate C‐1 and C‐6, they are probably 750' D.S. of 
station 87+50. FR/EIS has been revised per comment 

Edit Y 

135 Appendix A -  Piezometer 520A, p. 24 - should say plate C‐31, 
Appendix C. FR/EIS has been revised per comment 

Edit Y 

135 Appendix A - Page 16, Partial Pool Case, third sentence - a comma 
is needed after the word analyzed. FR/EIS has been revised per comment 

Edit Y 

135 Appendix A - Page 19, Piezometer No. 507C - hydrostatic is 
misspelled FR/EIS has been revised per comment 

Edit Y 
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135 Appendix A - 9.2 Instrumentation Analysis, p. 26 in longest 

paragraph, line 8 - "Inclinometer" is written 
twice. FR/EIS has been revised per comment 

Edit Y 

135 Embankment Zoning Foundation..., Fig. 2, p. "4" (not numbered); 
Not very legible. FR/EIS has been revised per comment 

Edit Y 

135 Antecedent Flood Study - Background Information, p.1, 2nd 
paragraph, next to last line; "... local cooperation (and) required 
the..." FR/EIS has been revised per comment 

Edit Y 

135 Fig. 4 on p. 7 is not very legible. Comment noted Edit Y 
135 Page 12, last paragraph, 4th sentence - "Under the most 

(conservative) operating criteria..." FR/EIS has been revised per comment 
Edit Y 

135 Page 20, 2nd paragraph, next to last sentence - "A ratio of this 
antecedent precipitation to PMP can (then) be calculated and 
evaluated." FR/EIS has been revised per comment 

Edit Y 

570 Plum Creek and its associated wetland and riparian resources have 
undergone substantial changes over the past few years and these 
changes continue to occur. We request that the Final FR/EIS 
describe these changes to provide a more accurate description of 
the current resources along Plum Creek. Language similar to the 
following could be added to Section 3.6.1.3 where riparian 
resources are discussed."Plum Creek and its associated wetland 
and riparian communities within Chatfield State Park are dynamic. 
Substantial accumulation of sediment in the upper reaches of Plum 
Creek has created channel changes and multiple channels, 
whilereaches of Plum Creek closer to the reservoir have severely 
down cut (Corps 2011, Figure 4-30). These changes in channel 
morphology have in turn affected wetland areas and riparian 
resources along Plum Creek. Areas of accumulated sediment have 
raised the channel bottom, buried existing riparian areas and 
wetlands in sediment, and shifted the channel away from existing 
wetland and riparian resources. Channel down cutting has 
substantially lowered the alluvial water table leaving wetlands and 
riparian vegetation without a supportive hydrology. There are many 
areas of dead trees and desiccated wetlands which border the down 
cut reaches. These changes to Plum Creek and its wetland and FR/EIS has been revised per comment 

Edit Y 
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riparian resources within the park are likely to continue to occur as 
major flow events allow the down culling to extend further up the 
channel."U.S. Army Corps of Engineers, Tri-Lakes Sedimentation 
Studies Area-Capacity Report; M.R.B. Sediment Memo 23a 
(Revised July 2011). 

570 We request that wording similar to the following be added to Section 
1.3.3.2 on page 8 of the Executive Summary to more completely 
summarize the range of potential effects to vegetation and wildlife 
habitat associated with reservoir fluctuations for the many readers 
who will read only the Executive Summary of the Final FR/EIS. 
"Although a worst-case scenario approach was taken to ensure 
adequate mitigation would be planned and implemented, it is 
unlikely that all vegetation and wildlife habitat will be lost below the 
new reservoir high water line with reallocation (i.e., 5.444 feet msl 
for Alternative 3). Chapter 4 describes the more likely scenario. For 
example, for Alternative 3 the lower limit of persistent vegetation is 
estimated to be 5,438 feet msl with losses of upland vegetation and 
gains of wetland and riparian vegetation between 5,438 feet msl and 
5,444 feet msl. The Tree Management Plan calls for retaining trees 
above 5,439 feet msl and using a monitoring and an adaptive 
management approach to subsequently remove trees between 
5,439 feet msl and 5,444 feet msl on an as-needed basis to 
eliminate potential risks to visitors and dam safety." FR/EIS has been revised per comment 

Edit Y 

570 We request that a change be made to the last sentence in Section 
4.3.5 (Draft FR/EIS, page 4-37) so as to read: 
The Chatfield Water Providers will pursue development of an 
operations plan to minimize impacts as discussed in Section 7.5.2 of 
the CMP (Appendix K).This language change will maintain 
consistency with the provisions of the CMP which require 
development of an operations plan by the Water Providers for 
minimizing impacts. (See CMP, Section 7.5.2, pages 76-83; Draft 
FR/EIS, pages 4-161 and 4-162). FR/EIS has been revised per comment 

Edit Y 

570 The Environmental Consequences section of the Draft FRiEIS 
concludes that the South Platte River below Chatfield Reservoir 
would have only minimal impacts under Alternative 3. (Draft FRiEIS, 
pages 4-51 to 4-52). The document contains additional statements FR/EIS has been revised per comment 

Edit Y 
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that managing the timing, duration, and amount of flow from 
Chatfield could be an important tool in enhancing aquatic biota in 
the South Platte River. (Draft FRiEIS, pages 4-51 to 4-52; 4-55). We 
request that the EIS qualify those statements by including language 
that: "The focus of any such flow management would be to improve 
habitat conditions above those that currently exist, by way of 
enhancement to the resource rather than required mitigation of 
adverse effects attributable to reallocation." 

570 Wildlife Habitat - In the Draft FR/EIS, long-term successional 
increases in riparian and wetland communities are not used to 
temper the estimates of wildlife habitat losses (DEIS, pages 4-81; 4-
92; Tables 4-9 and 4-10, pages 4- 61 to 4-62; Tables 4-13 and 4-14, 
page 4-79). While we understand the benefit of disclosing a 
maximum impact scenario, it should be recognized that this 
approach is doubly conservative, insofar as the estimated changes 
in acreages assume both that all habitat will be lost below 5,444 feet 
msl and that no successional gains will be realized in wetland and 
riparian habitat types. We suggest the following be added to Section 
4.8.3 Alternative 3 - 20,000 Acre-Foot Reallocation, at the end of the 
fifth paragraph on page 4-81 of the Draft FR/EIS to make this clear: 
The estimated losses of vegetation and wildlife habitat associated 
with inundation are doubly conservative because the estimated 
changes in acreages assume both that all wildlife habitat will be lost 
below 5,444 feet msl and that no successional gains will be realized 
in wetland and riparian habitat types. This conservative approach 
was taken to ensure adequate mitigation would be planned and 
implemented.  FR/EIS has been revised per comment 

Edit Y 

570 The following mitigation plan developments and refinements have 
occurred subsequent to the draft CMP, which should be noted in the 
Final FR/EIS:  A. ERO oversaw the installation of 80 groundwater 
monitoring wells in potential onsite mitigation areas; B. ERO has 
been gathering information on the elevations of groundwater in the 
wells since May 2011. The data loggers record water in the wells 
every three hours; C. Muller coordinated obtaining topographic 
survey information for the potential mitigation areas; D. Muller 
oversaw soil sampling in the potential mitigation areas and 
evaluated the soils for permeability and other characteristics; E. 

The BA and CMP have been revised to provide an update on 
progress made subsequent to the draft FR/EIS. On behalf of the 
Corps, ERO Resources, Muller Engineering, Ark Environmental, the 
water providers, and others have undertaken the following mitigation 
plan development and refinements subsequent to the draft CMP: 1) 
The installation of 80 groundwater monitoring wells in potential on-
site mitigation areas. 2) Monitoring the elevations of groundwater in 
the wells since May 2011. 3) Obtaining topographic survey for the 
potential mitigation areas. 4) Muller oversaw soil sampling in the 
potential mitigation areas and evaluated the soils for permeability 

Edit Y 
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Using the groundwater monitoring data, topographic survey, and soil 
test results, Muller evaluated potential sources of supportive 
hydrology in potential mitigation areas; F. Muller and ERO have 
refined the locations and limits of potential mitigation areas (several 
areas were eliminated from consideration due to lack of suitable 
hydrology); G. Muller has developed preliminary grading plans for 
the remaining potential mitigation areas; H. Muller is currently 
working with Colorado Parks and Wildlife to develop an access 
agreement to perform pump tests on several ponds along Plum 
Creek and the South Platte River to evaluate their suitability as 
sources of surface water for mitigation area; I. ERO has delineated 
wetlands in potential mitigation areas along Plum Creek and will do 
the same along the South Platte River. The delineations will be used 
to further refine mitigation area grading plans; J. Ark, Muller, ERO, 
and the Water Providers have been evaluating what types of 
vegetation communities may persist below 5,444 feet msl under 
various hydrologic scenarios to better understand potential impacts 
versus the currently assumed worst case of no vegetation below 
5,444 feet msl; K. ERO is currently working on the habitat field 
evaluation to finalize the ecological functions model to refine the 
number of existing EFUs and EFU impacts based on existing site 
conditions.  

and other characteristics. 5) Evaluated potential sources of 
supportive hydrology in potential mitigation areas using the 
groundwater monitoring data, topographic survey, and soil test 
results. 6) Refined the locations and limits of potential mitigation 
areas (several areas were eliminated from consideration due to lack 
of suitable hydrology). 7) Developed preliminary grading plans for 
the remaining potential mitigation areas. 8) Currently working with 
CDPW to develop an access agreement to perform pump tests on 
several ponds along Plum Creek and the South Platte River to 
evaluate their suitability as sources of surface water for mitigation 
areas. 9) Delineated wetlands in potential mitigation areas along 
Plum Creek and will do the same along the South Platte River.  The 
delineations will be used to further refine mitigation area grading 
plans. 10) Evaluating what types of vegetation communities may 
persist below 5,444 feet msl under various hydrologic scenarios to 
better understand potential impacts versus the currently assumed 
worst case of no vegetation below 5,444 feet msl. 11) Working on 
the habitat field evaluation to finalize the ecological functions model 
to eventually determine the number of existing EFUs and EFU 
impacts based on existing site conditions. These activities will revise 
the design of the on-site mitigation presented in the draft FR/EIS 
and draft CMP.   

570 The description of Groundwater Hydrologic Conditions should 
recognize that the recoverable volumes referenced in Section 3.3.3 
are regional estimates for the entire Denver Basin area and are not 
representative of what may be available from the aquifers on a 
localized basis (Draft FR/EIS, page 3-11).  

Concur. Edit Y 

526 Despite the sparsity of the data set presented in Appendix Q, it's 
used as the basis for Table 3-3 and Figure 3-10 on page 3-51 of the 
DEIS. However, sample sizes and sampling areas were so small 
that the numbers are meaningless. Clearly, if standard errors are 
taken into account, there is no statistically meaningful difference 
between the three habitats (see comment for table). Even if these 
differences in species richness were statistically meaningful, they 
would be misleading. For example, based on DEIS Table 3-3 one 
might conclude that the largest variety of species was found in 
shrubland habitats. That's not the case. When all eight observations 

Table 3-3 presents standard indices of species' richness and 
diversity, and these are based on the 4 stations of each habitat type 
and the 2 observation dates.  However, it is correct that wetlands 
had the highest total number of species observed (31), followed by 
woodlands (23), and shrublands (21).  This information will be 
added to the text (Section 3.8.1).  The values for Simpson's 
Reciprocal Index of Diversity in Table 3-3 have been checked and 
confirmed.  As noted in a previous response, the point count survey 
data was just one of many tools and resources considered by the 
Ecological Functions Technical Committee to develop the EFA 

F&W-Birds 
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for each habitat type are combined, one can see that by far the 
largest species richness and species diversity in wetlands, not 
shrublands or woodlands. Incidentally, it's not clear how DEIS Table 
3-3 values were calculated for Simpson’s Reciprocal Index of 
Diversity. I've tried various methods of partitioning the data and 
averaging values for the partitions and cannot come up with the 
diversities reported in that table. I can only conclude that there's an 
error in the results presented in the DEIS. 

which was used in the development of the Compensatory Mitigation 
Plan for impacted bird habitat.  

526, 529 The point counts did not include Upland habitat, although Upland 
was a Chatfield DEIS Mapping Habitat Unit and figures for Species 
Richness, Species Abundance, Support of Sensitive species and 
Limited Habitat are given for “Upland” in Table C‐1, App.K. The 
DEIS suggests that the point counts in woodland included mature 
cottonwood forests, but the Draft Chatfield Ecological Functions 
Approach [Terrestrial], (no date but handwritten notes suggest 
12/08) states that was not the case. A list of sensitive species (Table 
C‐1) considered in the Ecological Functions Approach is not 
included. The reader is left to guess what these species are and 
whether the Ecological Function Values are appropriate. The 
relationship, if any, between Table 3‐3 and Table C‐1 also needs 
clarification. Are both based on the same point count data?  The 
deficiencies of Table 3-3 are perhaps of only marginal direct 
importance to the DEIS. However, they leave me with the grave 
concern that the same kind of soft science used for gathering the 
data set for Appendix Q and analyzing it in Chapter 3 would also be 
used to develop EFIs (ecological functions indices) that get fed into 
a non-peer-reviewed EFA (ecological function approach) model that 
calculates EFVs (ecological function values) for EFUs (ecological 
function units). Frankly, I'd be far more comfortable if EFIs were 
determined by consulting some of the first rate birders and 
naturalists who have been observing wildlife at Chatfield for 
decades. No quick study made in two June days could possibly 
compete with their years of observation. 

It is correct that the point counts did not include upland habitat, but 
the point count survey conducted in June was just one of many tools 
and resources considered by the Ecological Functions Technical 
Committee to develop Table C-1. As stated in the "Final Ecological 
Functions Approach for Terrestrial Habitats at Chatfield Reservoir" 
(ERO, 2009) under species richness and abundance “Available data 
from bird species lists collected by Chatfield State Park and 
Audubon, and surveys conducted by volunteers and experienced 
birders were reviewed and evaluated by the committee.” Data 
included surveys conducted at Chatfield State Park by Hugh 
Kingery, Joey Kellner, and others, with additional supporting 
information from the Colorado Breeding Bird Atlas, Rocky Mountain 
Bird Observatory, Colorado Urban Wildlife Partnership, and 
Colorado Parks and Wildlife. Mature cottonwood forest was included 
in the June 2006 point counts. The "Final Ecological Functions 
Approach for Terrestrial Habitats at Chatfield Resservoir" (ERO, 
2009) describes how sensitive species were selected by the 
committee. Sensitive species are defined as federal- or state-listed 
species, and species tracked by the Colorado Natural Heritage 
Program (CNHP) and Birds of Conservation Concern (BCC) for 
Regions 16 (Southern Rockies) and 18 (Shortgrass Prairie). A list of 
sensitive species based on the data sources described above was 
compiled and reviewed by the committee. Each sensitive species 
was placed into appropriate habitat(s) by season of occurrence 
based on literature accounts, professional opinion, and the 
consensus expertise of the committee. Each species was placed 
into one or more of the five mapped habitat types based on its 
primary season of use within the Chatfield basin: year-round, 
summer (breeding), winter (nonbreeding), and migration. Sensitive 

F&W-Birds 
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species included bald eagle, golden eagle, Lewis' woodpecker, 
Swainson's hawk, burrowing owl, ovenbird, red-eyed vireo, northern 
harrier, ferruginous hawk, peregrine falcon, rufous hummingbird, 
Virginia's warbler, loggerhead shrike, Brewer's sparrow, and prairie 
falcon (Table 4 in ERO, 2009). There is no relationship between 
Tables 3-3 and C-1. Table 3.3 refers to dominant species based on 
the 2006 point counts. Table C-1 was developed by an Ecological 
Functions Technical Committee composed of local and state 
experts, including representatives from U.S. Fish and wildlife 
Service, Colorado Parks and Wildlife, U.S. Army Corps of 
Engineers,  Audubon Society of Greater Denver and others. As 
described above, this table is based on numerous data sources 
thoroughly discussed and vetted by the Ecological Functions 
Technical Committee. 

529 Application of the protections of the Migratory Bird Treaty Act is 
unclear. Potential “take” of nesting birds, their eggs, nests and 
young could occur during tree clearing and also during demolition 
and reconstruction of recreational facilities. Appendix Z mentions 
this and states that measures will be taken to avoid impacts during 
the breeding season.  

In Section 5 ("Schedule") of Appendix Z, it is stated that tree 
clearing would be carried out in compliance with the Migratory Bird 
Treaty Act to avoid impacts to migratory birds during migration and 
breeding periods at Chatfield. These time periods would be 
reviewed to identify appropriate times (most likely late fall and 
winter) for tree removal to ensure that migratory birds are not 
directly affected. Precautions would also be taken to avoid impacts 
to birds overwintering in the tree removal area. Take of migratory 
birds would also be avoided during demolition and construction of 
recreational facilities.  

F&W-Birds 

537 The document erroneously states that great horned owls and red-
tailed hawks “can be sensitive to human disturbance so nests may 
be uncommon.” In fact they are common and tolerate people quite 
well. That claim cannot be used to lessen the mitigation needs for 
the old growth cottonwoods. 

Chapter 3 of the FR/EIS will be revised to include information in 
Hugh Kingery's comment letter (August 14, 2012) that provides 
more site-specific information on nesting of great horned-owl and 
red-tailed hawk (as well as Swainson's hawk, Cooper's hawk, long-
eared owl, and northern saw-whet owl). 

F&W-Birds 

460 4.5.3, p. 4-49 - In the second paragraph, aquatic community benefits 
from increased shallows may result from a proportional increase of 
shallow to deeper waters at Chatfield Reservoir. Cited acreage 
increase versus shoreline increase from 5,432 to 5,444 feet does 
not address the question. Calculating the ratio of shallow (<4 ft.) to 
deeper water over the entire reservoir at these two levels (before 
and after reallocation) would determine whether an increase in 

There is a net increase of about 20 acres of shallow water (i.e., <4 
ft.) between the 5,432 and 5,444 ft msl pool levels, but at 5,444 ft 
msl the proportion of shallow water to the total volume decreases 
slightly when compared to 5,432 ft msl.  However, "Shoreline 
Development (DL)" is a more useful parameter of lake morphometry 
as "it reflects the potential for greater development of littoral 
communities in proportion to the volume of the lake" (Wetzel, 

F&W-Fish 
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proportion of shallows would occur.  1975,"Limnology," p.31). It is a measure of a lake's perimeter (i.e., 

shoreline) compared to the perimeter of a circle with an area equal 
to that of the lake. Comparison of the DL values calculated for the 
5,432 and 5,444 ft msl pool levels showed there was a slight 
increase (approximately 15%) in shoreline development at 5,444 ft 
msl compared to 5,432 ft msl. This suggests a slight increase in the 
littoral zone (area containing emergent, floating, and rooted aquatic 
plants) compared to the lake volume, and thus a slight increase in 
lake productivity relative to volume. 

334, 506, 537, 554 There does not appear to be any mitigation planned for any of the 
reservoir fishery effects. Why? Fisheries could be affected by 
changes in water quality (e.g. increased anoxic zones, lowered 
water clarity due to algae). The sport fishery in Chatfield Reservoir 
has high public value and must be protected at its current level of 
productivity. Should the Corps decide to proceed with the increased 
storage of water at the Chatfield site, aeration or some other type of 
effective circulation system should be implemented to mitigate the 
increased phosphorus loading. Reservoir Fisheries: EIS says "there 
will be positive environmental effects to the fisheries supported by 
the reservoir. The inundation of new organic material and 
associated expansion of the littoral zone of the reservoir would lead 
to what is commonly referred to as a 'new reservoir' effect." This is 
false. The new reservoir effect is a one‐time benefit, which lasts for 
2‐3 years at most. It would only occur when the reservoir actually 
fills, and only when that water remains in the reservoir. In the 
alternative 3, since all the water rights are junior to existing ones, it 
may not occur for several years. When it does occur, it's likely the 
reservoir will be drawn down before the 'new reservoir' effect has a 
chance to occur. 
 - The walleye spawn at Chatfield is currently a large component of 
the Parks and Wildlife strategy for stocking walleye. According to 
their document found at 
http://www.savechatfield.org/documents/ChatfieldReallocationImpac
ts.pdf the spawn will be negatively affected by "larger or more 
frequent water level fluctuations during the spawning season." 
These fluctuations will certainly occur in any year that there is water 
available to be stored. 

Should alternative 3 be implemented, benefits are anticipated to 
reservoir fisheries resources, and impacts are not anticipated to the 
fish-rearing station downstream. Because of the critical importance 
of these fisheries, however, a Coordinated Reservoir Operations 
Plan will be developed to limit releases of water stored in the 
reallocated pool during critical seasonal periods. This adaptive 
management approach will minimize any adverse impacts to fish 
spawning or water supply to the downstream hatchery. The initial 
outline of a reservoir operation plan can be found in the CMP. The 
adaptive management process will allow the water providers, Corps, 
and resource agencies to be responsive to issues should they arise.  
Regarding water quality, monitoring will be conducted to identify 
water quality impacts. Potential adaptive management measures 
that may be implemented to address water quality issues that might 
arise include removal of terrestrial vegetation prior to inundation, 
adding an aeration/mixing system to limit stratification and anaerobic 
conditions, or management of inflows and outflows to manage 
flushing and hydraulic residence time. 
In addition, beyond the mitigation measures that are part of the 
tentatively Federally-Recommended Plan, the water providers 
propose to fund stream habitat improvements on up to 0.7 miles of 
the mainstem of the South Platte River above Chatfield Reservoir. 
Also, while this analysis does not suggest a significant loss of 
habitat downstream, to allay CDOW concerns, the water providers 
have agreed to pursue stream habitat improvement on up to 0.5 
miles of the mainstem of the South Platte River downstream of 
Chatfield Reservoir. The specific sites and project designs for these 
measures will be selected in coordination with CDOW. 

F&W-Fish 
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 - The walleye (and smallmouth bass, and the stocked trout) rely 
heavily on naturally reproducing populations of gizzard shad. The 
shad spawn in the spring when the water will be high. When the 
water level drops, the spawn will be exposed and die. The forage of 
all the sport fish will disappear. 
 - Similarly, the smallmouth bass fishery relies on natural 
reproduction, which will be terminated by the water fluctuations. I 
have fished all over America, and the smallmouth fishery in 
Chatfield is one of the best I have had the good fortune to fish. I'll be 
sad to lose it. 

628 Currently, mercury levels found in fish tissue are well below the 
advisory level but as water quality changes occur with reservoir 
fluctuation, the potential for mercury levels in fish will increase. This 
is because walleyes may need to switch to crayfish as a primary 
food source due to gizzard shad populations being negatively 
influenced by reservoir fluctuation. The primary link to mercury in the 
food chain is crayfish. 

Mercury bioacumulation in tissues of walleye could be an issue with 
or without a reallocation. This is supported by the fact that Chatfield 
currently experiences low dissolved oxygen at depth from June to 
September and relatively elevated ratios of methyl to total mercury 
in zooplankton (per CWP). Also, if methylation is a problem, walleye 
and other piscivorous fish likely pick up mercury via consumption of 
gizzard shad among other food items, as shad are 
zooplanktivorous/omnivorous and would pick up mercury via their 
feeding on zooplankton and other benthic materials. Also, gizzard 
shad are susceptible to occasional dieoffs in the northern tier of their 
distributions, regardless of reservoir fluxuation. There are many 
factors at play that lend themselves transient perturbations of the 
structure of freshwater food webs beyond water level fluctuations. 
As such, it is not anticipated that Chatfield will experience issues as 
a result of mercury methylation. 

F&W-fish 

5, 32, 148, 211, 334, 
506, 537, 554, 628, 
809 

There may be negative impacts to the fisheries. Changing the lake 
model by allowing major seasonal fluctuations in the water level 
could jeopardize the great walleye fishery. The smallmouth bass 
fishery is supported by natural reproduction which will be negatively 
impacted by more significant water level fluctuations during the 
spawning season, if dropping water levels dry up smallmouth bass 
eggs. Walleye can also be negatively impacted by lowering water 
levels in spring during spawning season. 

Smallmouth bass spawning occurs in May and the first half of June.  
During this period, water levels in the reservoir would typically 
decrease by only a small amount (less than 1 foot, as shown in 
Figure 4-11 of the FR/EIS) and thus spawning would not be 
adversely affected.  Walleye spawn earlier in the spring, beginning 
in mid-March.  During this period, the reservoir would be filling and 
water levels would be increasing (as shown in Figure 4-11), thus 
negative impacts to spawning are not expected. 

F&W-fish 

5, 81, 102, 105, 123, 
134, 157, 158, 168, 
170, 171, 175, 183, 

Impacts of the proposal will be massive, leading to the loss of 
valuable riparian forest and wildlife habitat as a result of large 
water level fluctuations and tree clearing. 

The draft FR/EIS presents the estimated impacts for a variety of 
resources including cottonwood woodlands and other wildlife 
habitat.   These impacts were conservatively estimated by assuming 

F&W-Gen 
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204, 211, 212, 223, 
224, 238, 241, 247, 
249, 263, 266, 266, 
267, 270, 271, 272, 
274, 275, 276, 277, 
278, 281, 282, 283, 
285, 286, 287, 288, 
289, 292, 293, 294, 
297, 298, 302, 310, 
311, 312, 315, 317, 
319, 321, 322, 327, 
331, 332, 333, 335, 
339, 340, 341, 342, 
344, 345, 346, 349, 
350, 352, 354, 361, 
363, 365, 366, 367, 
369, 370, 371, 372, 
373, 374, 376,  377, 
378, 380, 381, 384, 
386, 387, 389, 390, 
391, 392, 393, 395, 
396, 397, 400, 401, 
402, 403, 406, 407, 
409, 410, 412, 413, 
415, 417, 420, 423, 
425, 427, 428, 433, 
434, 438, 439, 446, 
448, 453, 454, 457, 
458, 464, 471, 472, 
473, 475, 478, 480, 
486, 487, 488, 489,  
495, 496, 503, 505, 
508, 509, 511, 512, 
513, 514, 515, 516, 
519, 521, 524, 526, 
527, 528, 529, 531, 
532, 533, 534, 535, 

that all vegetation below the new high water elevation (5,444 feet 
msl for the Selected Plan) would be lost. These impacts will be 
mitigated as described in Chapter 4 of the draft FR/EIS and the 
CMP (Appendix K of the FR/EIS).  Additionally, a Tree Management 
Plan (Appendix Z of the draft FR/EIS) was developed to limit tree 
clearing to the elevations where it is highly unlikely that the trees will 
survive inundation. Trees above these elevations will be monitored 
for health and only removed if they pose safety concerns for visitors, 
boaters or the dam. 



 57 

Commentor Number Comment Response Category 
536, 537, 538, 539, 
540, 542, 543, 547, 
548, 549, 550, 552, 
553, 557, 558, 559, 
561, 563, 565, 566, 
572, 577, 579, 581, 
582, 586, 589, 590, 
591, 592, 593, 594, 
595, 596, 598, 599, 
601, 602, 603, 606, 
609, 611, 615, 618, 
620, 621, 622, 626, 
629, 630, 632, 634, 
635, 638, 639, 640, 
641, 642, 643, 644, 
646, 648, 650, 652, 
653, 654, 666, 667, 
671, 672, 673, 674, 
676, 663, 659, 758, 
797, 798, 799, 805, 
806, 807, 808, 810, 
811, 812, 817, 818, 
820, 822, 823, 825-
851, 874, 881 
5, 32, 67, 80, 102, 
105, 153, 170, 183, 
211, 212, 235,  263, 
267, 280, 282, 285, 
300, 302, 310, 322, 
324, 340, 358, 361, 
368, 381, 384, 389, 
393, 395, 410, 412, 
417, 433, 438, 439, 
453, 454, 477, 483, 
488, 503, 506, 521, 
524, 509, 529, 539, 
540, 558, 563, 602, 

Ugly, smelly mudflats will be created during drawdowns. Mudflats 
could contain weedy species. The unavoidable "bathtub ring" effect 
from the severe fluctuation of water levels due to the extremely 
limited opportunity for acquiring the water will result in unhealthy and 
unsafe and even hazardous conditions for the humans and wildlife. 
It is common for people to get stuck or mired in the low water areas 
(mud flats) and require professional rescue. The reallocation will add 
up to 600 acres of hazardous zone to the most highly used state 
park in Colorado. 

A comparison of the fluctuation zones of other reservoirs in the 
region indicates that it not very likely that an expanded fluctuation 
zone at Chatfield will be dominated by mud flats. The potential for 
weeds to invade the fluctuation zone of Chatfield will need to be 
monitored and if weeds do invade, controlled. A review of other 
reservoirs in the metro area indicated that they do not appear to 
have substantial weed issues within their fluctuation zones, although 
some reservoirs in southeast Colorado do have weed problems 
within the fluctuation zone. Mud flats were uncommon at these 
reservoirs and the substrate for these reservoirs was finer than the 
course sands and pea gravel that currently comprise the fluctuation 
zone at Chatfield Reservoir.  This information will be included in the 
final FR/EIS.  

Flux Zone 
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603, 605, 631, 647, 
666, 670, 663, 758, 
797, 798, 803, 807, 
808, 821, 878, 879 
352, 455, 509, 537 I would leave the existing cottonwood trees. They would likely 

survive if the actual water level is below the target elevation for 82% 
of the time, which was estimated in the study materials. This would 
lower environmental mitigation costs and also would address the 
concerns raised by many about the loss of bird habitat. The trees 
can always be removed at a later date if they do not survive. It 
would be irresponsible to deforest areas to accommodate 20,600 AF 
prior to there being concrete evidence that this amount of water can 
be captured by the junior water rights. 

 A Tree Management Plan (Appendix Z of the draft FR/EIS) was 
developed to limit tree clearing to the elevations where it is highly 
unlikely that the trees will survive inundation. Trees above these 
elevations will be monitored for health and only removed if they 
pose safety concerns for visitors, boaters or the dam. As described 
in the Tree Management Plan, waiting to remove trees at elevations 
below 5,439 until they die creates challenges for effective and safe 
tree removal and eventually presents safety concerns.  

Flux Zone 

460 Figure 4-18, p. 4-76 - The figure depicts that over the previous 20 
years in the period of record (1980-2000), under Alternative 3 the 
reservoir would have filled to 5,444 feet in almost every year. This 
contrasts with the statement (Table 2-9, p. 2-67) that under 
Alternative 3, the pool elevation of 5,444 feet is predicted to be met 
in only 18 percent of years or the statement (4.9.3, p. 4-93) that 
maximum pool elevation is expected to be attained “only once every 
3-4 years.” These discrepancies should be explained.  

The statement in Table 2-9 is based on the information in Table 4-7 
and the text in Section 4.3.3 (page 4-36); but it should refer to "18 
percent of the days" in the Period of Record (POR) rather than "18 
percent of the years" in the POR. The sentence will be revised to 
read "Target pool elevation (5,444 feet msl) is reached 18 percent of 
the days in the POR." The statement on page 4-93 is based on 
those years that reach 5,444 ft msl for at least 25% of the year; this 
occurs in 16 of the 59 modeled years of the POR (i.e., about once 
every 3-4 years). However, to be consistent with Figure 4-18, the 
statement will be revised to reflect that 5,444 ft msl is reached at 
least once in 42 of the 59 modeled years of the POR. The sentence 
will be revised to read as follows, "Although the maximum pool 
elevation under this alternative (i.e., 5,444 feet msl) is predicted to 
be attained at least once per year in 42 of the 59 years in the POR, 
the minimum levels could reach 5,423 feet msl (Figure 4-18)." 

Flux Zone 

526 In the book "From Grassland to Glacier (Second Edition)," it states 
"aquatic communities in general, and shoreline plant communities in 
particular, are poorly developed in reservoirs with wide daily or 
annual fluctuations in water level. Such fluctuations are a trait of 
many reservoirs constructed for temporary storage of water." This 
sounds like what will happen in Chatfield. It is unlikely that new 
wetlands will form in "backwater" areas and shoreline areas on 
gradual slopes (as stated in the report on page 4-81). According to 

The impacts analysis took the conservative approach that all 
existing vegetation will be lost below the new high water elevation of 
5,444 feet msl.  As discussed in the Adaptive Management Plan 
(Appendix GG of the final FR/EIS), this maximum estimated impact 
may or may not occur and will be addressed through monitoring and 
adjustments to mitigation as needed.  The Adaptive Management 
Plan also addresses the potential for weeds within the fluctuation 
zone.  Additional information on the fluctuation zone is provided as 

Flux Zone 
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the Chatfield Reservoir Elevation Duration - With Project Conditions 
(5444.0 ft msl Pool) table on page H-C-3 of Appendix H, 20% of the 
time annual reservoir elevations would be greater than 5443.8 ft msl 
and another 20% of the time annual reservoir elevations would be 
less than 5432.9 ft msl. During wet years reservoir elevations would 
be at least 10.9 feet higher than during dry ones. This kind of 
difference would be enough to dry up wetlands that "could become 
established" in wet years and drown those that “could become 
established” in dry years. Only the most tenacious weeds could 
survive such conditions. The Reallocation Project would not only 
wipe out established ecological communities, some of which are 
unique within Metropolitan Denver, it would also prevent them from 
re-establishing themselves on higher ground. 

part of the final FR/EIS (Appendix HH).  A comparative review of the 
fluctuation zones of reservoirs in the region provides some insights 
as to the likely characteristics of the fluctuation zone within the 
reallocated storage elevations at Chatfield Reservoir. 

529 The document must include a straightforward estimate of how water 
storage will occur and what the affects of that will be (at what 
elevations, timing, etc.). The description of such impacts is scattered 
through the DEIS and never discussed in depth in one place, 
certainly not in the Executive Summary where most readers will 
look. For example: 1) water users will be able to fill the entire 
reallocated space at Chatfield “less than 50% of the time” (4-162); 2) 
modeling suggests only 18% of the time (Table 2-9);  3) during the 
growing season, when most inflows occur, water levels will rarely 
reach elevations of 5440’, 5441’ and 5442’, perhaps 1 year out of 8 
(4-65); 4) Enclosure 2 in Appendix BB suggests that the providers’ 
water will be available perhaps 3.5 years in 10; 5) in dry years, 
absence of water will create barren mud flats, a bathtub ring, dust, 
and weedy areas (4-76, 4-81), because lack of water will kill new 
vegetation trying to grow on the cleared ground.  

The EIS is formatted in a way that focuses on resource categories, 
and thus, discussion can seem somewhat spread out through the 
EIS. Additional information on the fluctuation zone is provided as 
part of the final FR/EIS (Appendix HH).  A comparative review of the 
fluctuation zones of reservoirs in the region provides some insights 
as to the likely characteristics of the fluctuation zone within the 
reallocated storage elevations at Chatfield Reservoir. 

Flux Zone 

578 Under plan 3, the maximum reservoir fluctuation would not be 12 
feet, but 21 feet we believe, based on historical records. See 
Appendix BB. If this is accurate, this must be revised in the final EIS. 

The report acknowledges that under Alternative 3, elevations would 
fluctuate up to 21 feet. 

Flux  Zone 

794, 799, 809, 811, 
818,  

How will the Corps handle the silt problem as the water rises into 
new areas? There is always a lot of silt and debris when new areas 
are flooded with water. This will have a negative impact on fishing 
and boating. 

The EIS notes that as the waterline rises and falls, fine sediments 
that either settle out, or become exposed would be susceptible to 
erosion by wind and water. The potential for erosion of fine 
sediments are disclosed in Chapter 4 of the DEIS, in Section 4.2 
Geology and Soils. For discussion of potential impacts of wind 

Flux Zone 
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erosion on soils on air quality, see Section 4.12. For more 
information on the potential impacts of sediment erosion on water 
quality, see Section 4.4. 
Chapter 4 also indicates that some trees would be killed as a result 
of the increase in pool elevation and attendant inundation under the 
proposed reallocation alternatives. Dead trees would be a potential 
hazard to boaters and other park visitors, and to dam operations. 
Because of these safety and logistical concerns, and because it 
would be difficult to remove trees after inundation occurs, it was 
decided that trees that would most likely be impacted by inundation 
should be removed before inundation occurs. A plan for tree 
removal can be found in App. Z. In general, under Alternative 3, the 
majority of trees between 5,432 and 5,439 feet msl would be 
removed prior to raising the pool elevation. Selected trees in some 
areas may be retained for fisheries or wildlife habitat. These areas 
will be determined based on a review by USACE, State Parks, and 
CDOW. 

93, 120, 223, 224, 
414, 443, 869 

We should begin to conserve water by not using it in 
hydrofracturing. Oil and gas drilling consumes enough water to 
conserve 79,000 households a year. Gas and oil seem to be 
outbidding the farmers right now for water. Hopefully that industry 
will not ruin under water ground water with their fracking technique. 
Will water from this project be used in hydrofracking? 

Hydrofracking has not been discussed as a use of the water for this 
project to date.   

Frac 

411 p. ES2 - “…flood protection function cannot be compromised.” But 
any reduction in flood storage will compromise flood protection. That 
the “impact on downstream flood frequency is negligible” is not 
clearly demonstrated. 

Chatfield was designed to control a flood larger than a 500-year 
event. With the reallocation it will still have capacity to control a flood 
large than a 500-year event. Therefore there would be no impact on 
the ability to control floods up to and including the 500-year flood. 

H&H 

664 Trailmark Subdivision sits atop aquifers that are 25 feet under the 
homes. Who is going to cover the losses when homeowners have 
water problems in their basements? 

The pool raise is only 12 feet and any impacts on groundwater 
levels would be adjacent to the reservoir. Groundwater will not 
change outside of Chatfield State Park. 

H&H 

211 Use South Platte River flow data from the past decade to construct 
a realistic model of what post-project reservoir levels would be, 
month by month, over a ten-year future period. 

Refer to Appendix H.  Reservoir levels were computed on a daily 
basis for the period 1942-2000 for both existing and future with 
project conditions. 

H&H 

501 The Chatfield Dam is classified as a “high hazard” dam. Should it fail 
or should the spillway be used for uncontrolled releases of flood 
waters held back in the storage afforded by the 20 feet of spillway 

Refer to Appendix R for information on the Antecedent Flood Study. H&H 
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depth the risk to life, limb and property greatly increases. Issues that 
impact the operation of Chatfield for flood control include 1) Ability to 
predict - statistical based forecasts of storm events that may be 
larger than estimated or occur more frequently; 2) Population growth 
- both increasing risk downstream, and increasing development 
upstream; 3) Change in runoff characteristics - runoff volumes will 
change with development; 4) Change in flood design parameters - 
we are relinquishing an essential flood design constraint (.4 pmf vs 
.5 pmf) on the unknown future development (runoff) and 
precipitation levels. 
Per Appendix R in the DEIS the original inflow flood design criteria 
(IDF) allowed for two storm events ,the first is an antecedent storm 
(a partial PMP) event that precedes the second, a main storm, a 
Probable Maximum Precipitation (100% PMP) storm. In 1972 the 
antecedent storm was assumed by the USACE to be 50% of the 
PMP. In 2012 the USACE is using a lessor amount predicted to 
range from 32% to 40% of the PMP. Why has the IDF been 
changed for the inflow design flood at Chatfield Dam? 

529 Since the Corps of Engineers acknowledges the importance of 
climate change as it relates to water management (see 
www.ccawwg.us <http://www.ccawwg.us/>) it is most troubling that 
this concern is not reflected in the DEIS. The DEIS also ignores a 
relevant study, “Colorado Front Range Climate Change Vulnerability 
Study” (JFRCCVS) (see Colorado Water Conservation Board, 
Climate Change). In the Executive Summary of the JFRCCVS final 
report, under "Applications for Water Utilities” is a key statement: 
   “An important application note is that because of the uncertainty in 
all the climate models, it may be valuable and important to simulate 
water systems operations using multiple climate projections to 
reveal potential vulnerabilities specific to the hydrologic response to 
each projection...” 
     While there is some uncertainty regarding the impacts of climate 
change, at a minimum the Corps should do a sensitivity analysis of 
flow regimes and project yield to assist in evaluating the 
fundamental merits of the proposed project. 
     The DEIS does note (p. 4-37) “The Corps model uses inflows 

If the future climate is wetter, there will less pool fluctuations and 
possibly a higher yield than has been evaluated.  If the future 
climate is drier, there will be more of a demand for water and the 
yield could be reduced. The JFRCCVS is not ignored. It is cited on 
page 4-21, and it is described as being an important step in 
assessing potential changes in the timing and volume of hydrologic 
runoff for the years 2040 and 2070 as compared with 1950-1999. 

H&H 
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during the 1942-2000 POR, which tend to be greater on average 
than that predicted for future conditions for all alternatives”  then 
continues (p. 4-37) “This results in a greater probability of adequate 
mitigation." Likewise, the report should identify how project yield 
would be affected. 

815 Since the pool will be raised, in the event of a dam break, will the 
water now flow north as well as east? Does this put me in a flood 
area (to the north) and will I be required to purchase flood 
insurance? 

No. H&H 

5, 66, 438, 529, 821 Stagnant water could become breeding grounds for mosquitoes and 
other insects which could carry diseases such as West Nile. The 
National Environmental Policy Act, Sec. 101 (42USC 4331) 
specifically mentions the need to address “..risk to health..” which 
leads to a question about the possible relationship between the 
“preferred” alternative and West Nile Virus. We are not in a position 
to say whether or not this is a legitimate concern but simply that this 
should be evaluated as it is a potential risk to public health. 

It is true that increased water will lead to increased primary and 
secondary productivity. However, increased mosquito problems 
were not specifically addressed in the EIS. There are currently a 
significant amount of wetlands/stagnant water that support similar 
conditions for mosquitoes, thus mosquito problems are not resolved 
to require specific attention. 

Health 

8, 67, 81, 93, 102, 
103, 105, 153, 168, 
170, 175, 211, 212, 
219, 223, 224, 238, 
263, 266, 270, 272, 
275, 276, 277, 278, 
281, 283, 285, 287, 
288, 293, 294, 297, 
298, 300, 302, 311, 
315, 317, 321, 327, 
331, 332, 335, 340, 
341, 342, 345, 346, 
349, 350, 354, 361, 
365, 366, 367, 369, 
370, 371, 372, 373, 
374, 377, 380, 386, 
387, 390, 391, 402, 
403, 409, 410, 412, 
420, 423, 425,427, 

The project as currently planned doesn't show sufficient 
mitigation and/or can't be sufficiently mitigated. No mitigation 
efforts will be able to bring back the trees or eliminate the mudflats; 
nor mitigate the water quality impacts related to fluctuating water 
levels. You can't mitigate for the loss of century old cottonwoods or 
free flowing stream segments on Deer Creek, Plum Creek, or the 
South Platte River.  
There is little to no value placed on this resource in and of itself. 
This state park is an ecological, cultural, and aesthetic resource that 
is open to the public. The endangered, threatened, and other 
protected species are merely listed and there seems to be little 
consideration of the vast numbers of species impacted and the 
significant diversity at this site that cannot be matched by any other 
potential alternative other than all of this can be mitigated. 

Mitigation for lost mature cottonwood woodlands is addressed in the 
FR/EIS. The cottonwoods lost will be mitigated by a combination of 
providing new stands of cottonwoods that will mature over time and 
protecting existing stands of mature cottonwoods near Chatfield 
State Park. The draft Compensatory Mitigation Plan (CMP, 
Appendix K of the draft FR/EIS) calls for the following to 
compensate for the estimated loss of up to 42.5 acres of mature 
cottonwoods: (1) protect up to 22.5 acres of mature cottonwood 
woodlands within the defined off-site bird habitat complex near 
Chatfield State Park and (2) create up to 13 acres of specifically-
designated cottonwood recruitment areas on-site and up to 10 acres 
off-site that will contribute toward the total compensatory mitigation 
goal of providing up to 796 EFUs (Section 5.0 of the draft CMP). In 
total, the compensatory mitigation for mature cottonwoods involves 
the creation and protection of about 45 acres of cottonwoods.  
Riverine segments associated with the reservoir are recognized in 
the EIS to have been influenced by the reservoir and will be 
inundated more frequently under a reallocation. While these 
segments will flow when the reservoir is not filled, the character of 

Mit- 
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434, 442, 453, 458, 
475, 486, 488, 495, 
496, 503, 508, 509, 
512, 513, 514, 516, 
519, 524, 527, 528, 
529, 530, 531,  533, 
534, 535, 537, 539, 
542, 543, 547, 548, 
549, 550, 552, 559, 
561, 563, 566, 572, 
578, 586, 589, 590, 
591, 592, 601, 605, 
609, 611, 615, 618, 
620, 626, 629, 630, 
631, 632, 634, 635, 
638, 639, 640, 641, 
642, 643, 644, 660, 
676, 737, 758, 798, 
809, 810, 821, 876, 
878, 881, 882, 883, 
885 

the habitats will have changed to aquatic taxa more tolerant of a 
larger range of temperature, flow, and dissolved oxygen 
concentrations, such as those species that currently exist in the 
reservoir setting. Riverine wetlands associated with the inundated 
flowing sections of river will be mitigated on and off site. While 
benefits are focused on Preble's, birds, and wetlands, there are 
likely to be improvements to streams associated with the mitigation 
sites. In addition, the water users plan to do stream restoration 
mitigation activities for 0.5 miles on the South Platte River 
downstream of Chatfield and for 0.7 miles upstream of the 5,444 
foot water level mark on the South Platte River upstream of 
Chatfield  (this work is over and above the Federally Recommended 
Plan).                                                                                                                                                                                                                                                                                        
As stated in the Executive Summary and Section 1.0 of the CMP, 
the target environmental resources are representative of a broad 
range of habitats and species that may be affected by reallocation. 
The mitigation plan is structured to provide a diversity of ecological 
functions that will benefit a broad range of wildlife including insects, 
amphibians, reptiles and mammals. 

417, 529, 537, 663, 
866, 666, 676, 882, 
883 

  The general location for the proposed off-site mitigation is shown on 
Figure 25 of Appendix K of the draft FR/EIS. Private properties 
would be protected on a willing seller basis. As discussed in Section 
6.2.2 of Appendix K, it was assumed that about 15 percent of the 
private lands proposed for off-site mitigation would be protected. 
This was based on past similar large-scale protection efforts in the 
region and elsewhere.  Protection of the off-site mitigation lands 
would be based on benefits to the target environmental resources 
and would not be predicated on public access.  However, it is 
anticipated that lands protected by acquisition would likely be 
available for public access provided public use and access were 
consistent with management of the property to benefit the target 
environmental resources. 

Mit- 

285 The Ecological Functional Index has not been field-tested nor data 
sheet even developed. The Compensatory Mitigation Plan appears 
to be developed more to minimize the cost to the proponents rather 

The EFU index is currently being field tested. The need for the next 
step was presented in Section 7.1.4 of the CMP. The weighting 
factors have been revised in coordination with FWS and will be 

Mit-
Accounting 
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than replace the resources that are negatively impacted by the 
preferred alternative. They proposed to provide incentives of 25% to 
50% more credit in EFUs for target resources on private land that 
are protected habitats, have buffers, or are connected to other 
protected lands. However, the impacted lands at Chatfield are 
currently protected, well buffered, and connected to other protected 
lands especially along Plum Creek, Deer Creek, and the South 
Platte River. These lands should be replaced with similar quality 
lands without the additional 25% to 50% more credits. 

presented in the revised CMP as part of the final FR/EIS.  

460, 537 4.2, p. C-16 - In the first paragraph, the base EFU mitigation value 
assigned for preserving existing offsite mitigation lands (15 percent 
of EFUs present) is garnered from preservation in perpetuity, “… 
protecting habitat against somewhat speculative and future 
events…” How the aftermath of fire, flood, and other rare but 
foreseeable occurrences at mitigation sites would be addressed 
under the CMP must be determined.                                                                                                                                                    
7.5, p. 75 - In the first full paragraph, details of how the CMP would 
address fire, flood, drought, or other natural or manmade events 
impacting the mitigation sites should be expanded and refined. 
While the CWP are not responsible for certain events impacting 
mitigation lands, the CMP should address remediation of sites 
following such events as an aspect of site management plans and 
address how EFUs lost or subsequently regained would be 
accounted for.  

The CMP has been revised to make it clear that the properties will 
need to continue to be managed in a way that benefits the target 
environmental resources following rare but foreseeable occurrences 
such as floods and fires. This will also be made clear in the 
management plans for each protected property. 

Mit-
Accounting 

460, 537 6.2.2, pp. 36 -38 - This section addresses whether needed EFUs for 
mitigation of project impacts can be achieved within offsite target 
habitat. We have little basis to judge whether 15 percent of existing 
acreage and EFUs on target habitat would be available (based on 
the prospect of cooperative landowners). However, we have 
significant concerns over application of weighting in the ecological 
functions approach, as exemplified here and detailed in Appendix C 
of Appendix K. In the example provided on p. 38 there is no 
explanation as to why weighting factors would be multiplied together 
rather than added to base values individually. When the same 
weighting of connectivity and buffers are calculated separately and 
then added to base EFUs, 739 rather than 791 mitigation EFUs are 
generated, a reduction of approximately 7 percent in credited 

The weighting factors have been revised in coordination with FWS 
and the CMP and Biological Assessment will be revised to include 
the agreed upon weighting factors. 

Mit-
Accounting 
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mitigation.  

460 4.3.1, p. C-19 - Under the proposed weighting scheme, for bird 
habitat values mitigation sites in close proximity to Chatfield 
Reservoir, EFUs are weighted at 1.25. At sites further away they are 
weighted at 1.0. Mitigation near the site of impact is assumed more 
desirable, but traditionally gets full credit (1.0) while mitigation at 
sites further away usually get less (< 1.0). The proposed weighting 
inflates the value of both near and far offsite mitigation to birds.  

The weighting factors have been revised in coordination with FWS 
and the CMP and Biological Assessment will be revised to include 
the agreed upon weighting factors. 

Mit-
Accounting 

460 4.3.2, pp. C-19-20 - The USFWS agrees that buffers, as described, 
increase value of target mitigation habitat. However, assigning 
positive weighting values based on “average” buffer rather than 
“minimum” buffer width (see the last paragraph on C-19) ignores the 
likelihood that the closest human intrusion usually represents the 
greatest concern. USFWS recommends that minimum buffer width 
be used as the standard rather than average width. As for the actual 
weighting for presence of buffers, EFUs times 1.3, 1.5, or 1.6 
depending on buffer width, we find the weighting scheme somewhat 
arbitrary. Habitat that would be lost at Chatfield Reservoir is largely 
buffered by preserved lands. To compensate for that loss, mitigation 
sites should be reasonably buffered from human impacts or perhaps 
receive reduced mitigation credit. In addition, credit for buffers on 
only one side of a targeted stream reach (while the other side of the 
stream remains vulnerable to infringing human impacts) doesn’t 
represent proportional buffer value. We recommend that the 
weighting scheme for buffers receive expert review. It appears that 
the weighting approach was not commented on by expert reviewers; 
they were only informed that weighting would be used in 
determining EFU “debits” and “credits.”  

The weighting factors have been revised in coordination with FWS 
and the CMP and Biological Assessment will be revised to include 
the agreed upon weighting factors. 

Mit-
Accounting 

460 4.3.3, pp. C-20-23 - Proposed weighting of mitigation sites for 
contribution to habitat connectivity, of up to 3.0 times the EFU value 
present, would provide incentives to link protected lands. However, 
habitat that would be impacted at Chatfield is part of a currently 
protected riparian system, and offsite lands targeted should also 
contribute to protected riparian connectivity. We believe that the 
weighting scheme overvalues mitigation efforts and may result in 
less than full mitigation values lost. Weighting could be given to 

The weighting factors have been revised in coordination with FWS 
and the CMP and Biological Assessment will be revised to include 
the agreed upon weighting factors. 

Mit-
Accounting 
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targeted habitat in stream reaches where habitat quality is poor, with 
no requirement that site plans include measures to enhancement 
habitat present. Targeted mitigation lands currently experience a 
range of protections (see 4.19.9 of the Draft FR/EIS which indicates 
impacts would be minimized or mitigated given the current 
regulatory framework), so existing connectivity of corridors is likely 
to persist. Preble’s has the capability to traverse stream reaches 
where habitat it less than optimal, as reflected in the designation of 
critical habitat where a stream reach represents only a travel 
corridor. Preble’s populations are supported by both areas of high 
quality riparian habitat and lower quality travel corridors. Lack of 
barriers to movement is more critical than continuity of high quality 
habitat. The weighting scheme for connectivity could benefit from 
expert review. With a refined scheme in place, a technical 
committee may be needed to oversee complexities of site specific 
application.  

460 4.3.3, p. C-22. - Here and elsewhere in the document, the Preble’s 
Draft Recovery Plan (cited as Service 2003) is not an official, signed 
USFWS draft plan under the ESA. In the past the USFWS has 
referred to it as a Working Draft. 

The CMP, FR/EIS and BA will be revised to refer to the plan as a 
"Working Draft." 

Mit-
Accounting 

460, 537 Base mitigation values assigned for preservation and enhancement 
of resources on offsite mitigation properties (15 percent of site 
EFUs) appear appropriate, but it appears that weighting factors 
inappropriately inflate EFU mitigation credits. Sites that would be 
impacted at Chatfield Reservoir support these same characteristics: 
proximity – they are at the project site; buffers – they are generally 
surrounded by protected lands; and, connectivity – they are part of 
more extensive riparian corridors extending upstream. Selected 
mitigation properties ideally would replicate these site characteristics 
and not be weighted to provide enhanced mitigation credit based on 
their presence. While weighting is justified in some cases, it would 
be more equitable if, under the CMP, both positive and negative 
weighting is employed to reflect whether or not mitigation sites 
include characteristics of impact sites where EFUs are lost. 

The weighting factors have been revised in coordination with FWS 
and the CMP and Biological Assessment will be revised to include 
the agreed upon weighting factors. 

Mit-
Accounting 

285, 789 Mitigation success needs to be based on actual evidence and not 
just percent of implementation completed. This document is not 

The draft CMP (Appendix K of the draft FR/EIS) establishes success 
criteria for mitigation. The required annual monitoring will determine 

Mit-
Accounting 
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consistent on this point. if the success criteria are met. Section 7.2 of the CMP presents a 

schedule that includes both implementation as well EFUs gained 
(i.e., success criteria met).  

285 Existing oxbow in streams and rivers should not be used in 
mitigation compensation. These are existing resources that should 
not be changed into a different resource type. If they happen to be 
used, the original resource should be included as an impacted 
resource and requires mitigation. 

The draft CMP (Appendix K of the draft FR/EIS) does not target 
conversion of streams and oxbows to mitigation sites. These 
existing resources would not provide the "ecological lift" to produce 
the gain in EFUs needed for mitigation. 

Mit-
Accounting 

509 Many of these areas have been largely undisturbed, leaving them as 
healthy and balanced wildlife and riparian areas. Park users will now 
be forced into these areas – changing their viability as healthy 
wildlife areas. 

Park amenities are planned to be reasonably accommodated to 
support in-kind recreation opportunities, and are largely taking place 
in existing high use areas, and not requiring significant undisturbed 
areas that support high ecological values. 

Mit-
Accounting 

529, 537 The description of impacts in the DEIS and its appendices are often 
inconsistent from section to section. For example, the Tree 
Management Plan (Appendix Z) states that at least 243.5 acres of 
cottonwood trees and 52.8 acres of willows will have to be removed 
below 5439’. The BA says 43 acres of native cottonwood and 211 
acres of other trees will be removed. The Plan also states that an 
additional 61.1 acres of trees might have to be cut down between 
5439 and 5444 ft. msl. This brings the total of trees removed to over 
300 acres. Table 4-8 however shows only 185.7 acres of 
cottonwoods and 16.7 acres of sandbar willow would be lost due to 
inundation under Alternative 3. Other figures given are 474 acres of 
vegetation removed and 587 acres lost to inundation (ibid), 586 
acres of wildlife habitat inundated (4-80), 618.54 acres of habitat for 
birds and other wildlife lost (5-14), and 676 acres of wildlife habitat 
lost (4-80). The text should be rewritten to accurately depict the 
predicted impacts of reduced flows on the South Platte downstream 
of Chatfield. 

We will make additional clarifications in the main FR/EIS to help 
further explain the impact numbers that are presented. On page 4-
80 of the main FR/EIS it is explained that the 676 acres of wildlife 
habitat, cited in Tables 4-13 and 4-14 and on page 4-80, includes 
the habitat between 5432 and 5444 ft msl, as well as the shoreline 
habitat, and the trees and shrubs that exist below 5432 ft msl. The 
total acres of wildlife habitat inundated not including the 90 acres of 
shoreline habitat is 586 acres (as explained on page 4-80; 676-90 = 
586 acres). As indicated on page 4-80 the total acres inundated 
between 5432 and 5444 ft msl is 587 acres. The text on page 4-80 
will be revised to further explain that the 587 acres includes ponds, 
shoreline, and non-habitat and that the 676 acres also includes 
wetlands. The value of 586 acres is also cited in the BA on page 5 
and in Table 2. The 618.54 acres cited in Section 5.3.6 includes the 
586 acres plus the 32.54 acres of habitat impacted by the relocation 
of recreational facilities, and the trail at Plum Creek (as cited in 
Table 2-9). The Tree Management Plan was developed primarily to 
estimate at what elevation trees would likely be killed due to 
inundation (based on inundation frequency and duration, and 
potential mortality of cottonwoods) and thus should be removed 
prior to raising the pool level; whereas the main FR/EIS should be 
referred to for the estimate of impacted acres of wildlife habitat 
under the alternatives. 

Mit-
Accounting 
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529, 623 Weighting factors in the Ecological Functions Approach for off-site 

mitigation lead to a reduced acreage for mitigation and thus to lower 
costs for Alternative 3, which shows study bias for the preferred 
alternative. 

Weighting factors are designed not for the intent of reducing 
acreage of land necessary to obtain full mitigation credit or costs, 
but to encourage mitigation to take place in an ecologically-based 
context (greater benefits for connected habitats with buffers that 
protect habitat and streams, etc.). In addition, adjustments to 
weighting factors have been made in consultation with FWS 
subsequent to the draft CMP. The revisions to the weighting factors 
will be included in the revised CMP. 

Mit-
Accounting 

529, 537, 569 The DCMP states that “the first priority is onsite mitigation” (App. K, 
p. 14). The U.S. Fish and Wildlife Service echoes this concern in 
their FWCA report (App. X, p. 2). Unfortunately the current DCMP 
does not reflect that goal, as it depends heavily on off-site 
mitigation. 

On-site mitigation is a priority for the CMP. The amount and the 
locations of on-site mitigation have been coordinated with CPW. On-
site mitigation is a balance between maximizing the amount of 
mitigation which will occur on-site, suitable locations for the 
mitigation and maintaining a mix of habitats within the park (i.e., 
every bit of ground within the park is not available for mitigation). 

Mit-
Accounting 

529, 537 Upland areas destined for conversion to wetlands should be 
thoroughly evaluated first. There’s a reason why they are grasslands 
rather than wetlands, and conversion may be difficult and 
expensive. Since created wetlands are not likely to replace the 
functions of those already in existence, we recommend that 
replacement acreage exceed lost acreage by a ratio of 2:1. Under 
FWS Region 6 wetland mitigation policy, compensatory mitigation 
through creation of wetland should occur at a recommended ratio of 
no less than 2:1. 
We have two examples at Chatfield of failed wetlands creation: the 
CDOT mitigation wetlands at Denver Botanic Gardens and the 
wetlands created to cleanse effluent from Lockheed-Martin on the 
west side of the park. The CDOT wetlands have never become fully 
functional due to lack of a reliable water source, and the Lockheed-
Martin wetlands are completely inactive due to the decision by 
CDPHE to route the effluent by pipeline directly into the South Platte 
River. The 404 permit mitigation requirement for the CDOT wetlands 
has never been satisfied. Although they are included in the 
proposed mitigation for the Reallocation, they are in fact CDOT’s 
responsibility and the project should not claim credit for them. Any 
wetlands created for mitigation, as well as “recruitment areas” for 
cottonwoods, should have a guaranteed source of water with water 

Hydrology will be an important factor for creating wetlands for 
compensatory mitigation at Chatfield State Park. The CMP 
recognizes this and continued work has been done regarding 
determining a supportive hydrology for created wetlands. Eighty 
ground water monitoring wells have been installed and monitored 
and pump tests of potential surface water sources will be done in 
2013. It is important to remember that many of the wetlands at 
Chatfield State Park were uplands prior to the construction of 
Chatfield Reservoir. The areas designated for "cottonwood 
regeneration" are intended, over time, to help replace the functions 
of the lost mature cottonwood woodlands. The mitigation plan takes 
a functional approach to mitigation as opposed to using mitigation 
ratios. The mature cottonwoods on private lands proposed for 
protection occur near Chatfield State Park and occur within Preble's 
designated critical habitat. So as the commenter points out, will be 
important for sustaining T&E species.   

Mit-
Accounting 
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rights and a detailed management plan to ensure their success. 

529 ASGD has earlier expressed concern that the natural wetlands now 
in existence on the west side of Plum Creek are proposed as a site 
for wetlands creation and enhancement as part of the mitigation 
(email from Greetz to Gwyn Jarret, 4/25/12). These wetlands are 
already a diverse and functioning part of the natural process of 
stream dynamics at Plum Creek, a typical “sand creek” whose 
course can change from year to year. Attempting to stabilize and 
enhance such a functioning system may do more damage than 
good, and we recommend that further, objective analysis of the site 
be done before any mitigation is attempted there. 

The CMP does not call for creating wetlands where functioning 
wetlands already occur. In 2012, wetlands were delineated in all 
areas proposed for mitigation to ensure that existing wetlands would 
be identified and considered for mitigation. 

Mit-
Accounting 

529 Off-site private lands targeted for mitigation uses weighting factors 
for protection, proximity to impacts, connectivity, and the presence 
of buffers (Appendix K, p.33). However, the lands in Chatfield State 
Park impacted by Alt. 3 are currently protected, buffered and 
connected to other protected lands. Either their EFU values should 
also be weighted for those factors, so that they should be replaced 
with similar quality lands, or replacement lands should not receive 
extra weight for protection, buffering or connectivity. The use of the 
weighting factors results in an overall lower acreage of required 
mitigation lands and considerable cost savings to the project 
proponents.  

Benefits for off-site lands begin at 15% of full crediting prior to 
weighting factors being applied. Weighting factors are designed not 
for the intent of reducing acreage of land necessary to obtain full 
mitigation credit, but to encourage mitigation to take place in an 
ecologically-based context (greater benefits for connected habitats 
with buffers that protect habitat and streams, etc.). In addition, 
adjustments to weighting factors presented in the draft CMP were 
made in consultation with FWS and are presented in the revised 
Biological Assessment and CMP in the final FR/EIS. 

Mit-
Accounting 

529, 537 The Corps usually requires at least a 1:1 ratio for replacement of 
wetland acreage with in-kind habitat, but the proposed mitigation 
does not reach this basic level. The use of the EFA system 
obscures the ratio of mitigation to habitat lost. Compare the 
examples cited in App. C of App. K, where these ratios were 6.5 
acres protected to 1 acre lost and 3 acres protected to 1 acre lost. 
Since successful creation of wetlands is uncertain and mature 
cottonwood forests cannot be replaced within the project’s time 
frame, we suggest a ratio of at least 2:1. 

As discussed in the CMP (Appendix K of the FR/EIS), there is 
substantial geographic overlap in the target environmental 
resources.  The CMP does establish minimum EFU mitigation 
objectives for each resource to ensure that a diversity of mitigation 
is provided and that mitigation is not weighted toward a single 
resource. Using the ecological functional approach avoids arbitrary 
identification of size of the mitigation areas and allows for a 
consistent ecologically-based method for ensuring that replacement 
is based on function. 

Mit-
Accounting 

529, 537 The model for bird habitat was reviewed only by Corps personnel, 
while the model for Preble’s mouse habitat was reviewed by an 
outside consultant and FACWet, a Colorado-specific model 
developed by CSU, EPA, CDOT and others, was used for wetlands. 
The bird habitat model also needs independent outside peer review, 

Model review was conducted according to Corps policies, and all 
modeling was reviewed by reviewers outside of the Omaha District 
Corps of Engineers. Reviewers were selected based on 
qualifications and uniqueness of the resource. For example, 
Preble's mouse expertise is limited due to limited range of the 

Mit-
Accounting 
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especially in light of comments made by the reviewer about the 
need to review assumptions behind using the June 2006 point 
counts (C-2, App. K). The CMP states that the EFI has not been 
field tested or calibrated, and it was created solely for the Chatfield 
project. This makes outside peer review even more important. 

resources, and therefore, local expertise was obtained. Application 
of the modeling (as an aspect of overall review of the report and 
appendices) was also reviewed outside of the Corps of Engineers 
organization via the independent external peer review process. 

529, 537 Comments by Ann Bonnell and Cecily Mui on the PDEIS stated that 
1) EFVs for bird habitat support of sensitive species did not match 
the Rating Criteria Chart or the values agreed upon by the 
Ecological Functions Technical Committee in their final meeting, and 
2) the values for Upland Bird Species Richness and Species 
Abundance have been lowered from the values agreed upon by the 
committee. We consider the rationale given for the changes 
inadequate - that they are explained in the Ecological Functions 
Approach for Terrestrial Habitat at Chatfield Reservoir (ERO, 
December 16, 2009). That document – App. C of App.K – contains 
only a general discussion of the EFA and does not reveal why those 
specific values were changed. ASGD feels it was inappropriate to 
reject the recommendations of the committee unless there was a 
very clear and unbiased reason to do so. We suggest that the EFVs 
and EFI be revised to reflect the science-based recommendations of 
the committee.  

The EFV values match the values presented and discussed at the 
final Ecological Function Technical Committee meeting held on 
December 3, 2008 and summarized in meeting minutes attached as 
Appendix H of the Ecological Functions Approach. Prior to the 
December 3, 2008 meeting, a series of emails were exchanged 
between the committee members that included Ann Bonnell of 
Audubon Society of Greater Denver, and Cecily Mui of South 
Suburban Parks and Recreation. Based on these emails, a draft of 
proposed changes to EFV rating criteria and values was distributed 
to the committee members with all proposed changes highlighted for 
discussion. The specific changes to upland bird species richness 
and species abundance cited in the comment were initiated by Pete 
Plage of the U.S. Fish and Wildlife Service in an email dated 
October 30, 2008. It was Mr. Plage's opinion that the 0.75 value for 
both these functions was too high and suggested a value of 0.50 for 
both. These changes and others were discussed thoroughly at the 
December 3, 2008 meeting and, while not reaching consensus, the 
majority recommendation was to accept the lower numbers. All the 
correspondence and meeting summaries discussed in this comment 
were provided in Appendix H of the Ecological Functions Approach 
for Terrestrial Habitats at Chatfield Reservoir (ERO, 2009). 

Mit-
Accounting 

537 Table 4-8 should be expanded to include losses of different species 
of wetland plants because every reasonable effort should be made 
to replicate those diverse ecosystems with the created wetlands. 

Table 4-8 in the Draft FR/EIS displays vegetation and feature losses 
due to inundation by vegetation categories and within each category 
by dominant plant species. This information is adequate for the Draft 
FR/EIS to disclose effects to vegetation. The mitigation for wetland 
impacts is functionally based and Section 7.1.4 of the CMP 
(Appendix K of the Draft FR/EIS) discusses how a variety of wetland 
types will be considered in the development and crediting of wetland 
mitigation.  

Mit-
Accounting 

537 Estimates of natural recruitment of cottonwoods above the proposed 
max pool (Table 4-9) should be given little or no credit for mitigation 

The impact analysis and mitigation plan for Alternative 3 assumed 
worst case, that all trees were lost below 5444 ft msl, and no credit 

Mit-
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in advance of actually documenting success on the ground, 
particularly if not accompanied by significant planting of 2” to 3” 
saplings, a detailed management plan, and dedicated funding for 
management, maintenance, and replacement when needed. 

was given for natural recruitment.    

537 "Protecting up to 22.5 acres of existing mature cottonwood habitat in 
offsite areas, and designating up to 10 acres of off-site areas for 
recruitment..." We are dumbfounded that the Corps believes this is 
adequate mitigation for the essentially irreplaceable old growth 
trees. 

Protection of 22.5 acres of existing mature cottonwood habitat, and 
10 acres of designated recruitment in off-site areas are a part of the 
overall permanent protection of habitat associated with the target 
environmental resources (Preble’s, wetlands, and birds) from an 
estimated 888 acres of offsite mitigation. These acres are meant to 
ensure that the off-site mitigation for target resources at least 
includes that amount of acres specific to mature cottonwood habitat 
and recruitment areas. The combined 32.5 acres of off-site 
mitigation, along with the 10 acres of on-site mitigation, will 
compensate for the 42.5 acres of impacts to mature cottonwood 
habitat. See Section 6.2.2. of Appendix K (Compensatory Mitigation 
Plan). 

Mit-
Accounting 

537, 578 The majority of mitigation depends on protecting existing habitat 
through fee title or permanent easement, and we object to this 
approach. It is just protecting something that already exists and 
replaces no lost values. That is why the Corps has required as much 
as a 10:1 ratio when using protection of existing habitat to mitigate 
for wetland losses as a condition to issuing a Section 404 permit 
under the Clean Water Act. 

Benefits for off-site lands begins at 15% of full crediting prior to 
weighting factors being applied.  Weighting factors are considered 
for increasing credit not for the intent of reducing acreage of land 
necessary to obtain full mitigation credit, but to encourage mitigation 
to take place in an ecologically based context (greater benefits for 
connected habitats with buffers that protect habitat and streams, 
etc.). Loss or fragmentation of riparian areas is common in 
association with urbanization, of which the Plum Creek watershed is 
highly susceptible to. This watershed based mitigation approach is 
felt to be appropriate, as many of the target resources are 
susceptible to urban development pressures. 

Mit-accounting 

537 The FACWet model should be modified to ensure that the forest 
habitat type receives as much focus as birds in the mitigation 
planning because those trees in combination with the shrub habitat 
and wetlands support a very diverse and valuable community of 
species. 

The plan ensures that the off-site mitigation for target resources at 
least includes 22.5 acres of mature cottonwood, and 10 acres of 
cottonwood recruitment areas to capture the known benefits that the 
forests provide. Models, as used in this report, are specifically for 
mitigation planning purposes. 

Mit-
Accounting 

576 In the CMP, consider increasing the compensation for loss of 
mature cottonwoods above the proposed 1: 1 acreage. In EPA's 
experience across the country and in the scientific supporting 
literature, offsetting functional loss has a time lag and is not always 

Comment noted. Monitoring will be used to determine mitigation 
success including the mitigation for impacts to cottonwoods. See 
response to comment 231. 

Mit-
Accounting 



 72 

Commentor Number Comment Response Category 
successful: restoration efforts often face a high failure rate. These 
lessons seem particularly pertinent to replacing mature (30+ year 
old) cottonwoods. Enhanced mitigation recommendations for this 
type of resource generally include a replacement ratio in the range 
1:5 to 1:15. 

628 There are conflicting estimates of the number of acres of 
cottonwood bird habitat that would be impacted. The number of 
impacted acres needs to be clarified. While the CMP indicates 42.5 
acres of mature cottonwood bird habitat are impacted, the proposed 
“Tree Clearing Plan” in a report by Tetra Tech shows 243.5 acres of 
trees being removed below elevation of 5439 feet. No estimate of 
additional woodland area that might be impacted between 5439 and 
5444 feet has been provided. 

We will make additional clarifications in the main FR/EIS to help 
further explain the impact numbers that are presented. The 
cottonwoods lost will be mitigated by a combination of providing new 
stands of cottonwoods that will mature over time and protecting 
existing stands of mature cottonwoods near Chatfield State Park.  
The draft Compensatory Mitigation Plan (CMP, Appendix K of the 
draft FR/EIS) calls for the  following to compensate for the estimated 
loss of up to 42.5 acres of mature cottonwoods: Protect up to 22.5 
acres of mature cottonwood woodlands within the defined off-site 
bird habitat complex near Chatfield State Park; create up to 13 
acres of specifically designated cottonwood recruitment areas on-
site and up to 10 acres off-site that will contribute toward the total 
compensatory mitigation goal of providing up to 796 EFUs (Section 
5.0 of the draft CMP).  In total, the compensatory mitigation for 
mature cottonwoods involves the creation and protection of about 45 
acres of cottonwoods.  These acres are meant to ensure that the 
off-site mitigation for target resources at least includes that amount 
of acres specific to mature cottonwood habitat and recruitment 
areas. 

Mit-
Accounting 

628 As a condition of the Corps’ approval of the reallocation, all habitats 
should be assessed and all conservation or other agreements 
should be finalized for the acquisition of such habitat prior to storing 
any water in the reallocated space. It also appears that areas that 
have been identified for enhancement (ex. Sugar Creek) are existing 
critical habitat. It seems that lost habitat is being replaced with 
existing critical habitat. If Chatfield State Park loses habitat, such 
habitat should be replaced with newly created or suitable 
unoccupied habitat that is not within the already designated critical 
habitat. If existing critical habitat is enhanced an agreed upon ratio 
of enhanced acres versus lost acres will need to be developed. 

The Corps and FWS are consulting under Section 7 of the ESA 
regarding impacts to T&E species. The Corps prepared a draft 
Biological Assessment (BA) which was included in the draft FR/EIS 
(Appendix V). Regarding the timing of mitigation, the Corps will 
require mitigation to be accomplished concurrent with mitigation. 
Milestones have been established to ensure mitigation is met prior 
to water providers being able to fully use the reallocated storage. 
Impacts of the reallocation include approximately 155 acres of 
designated critical habitat along the South Platte River and Plum 
Creek. As a matter of policy, the FWS requires that critical habitat 
be mitigated within the critical habitat unit in which the impact has 
taken place. Sugar Creek was selected as the most appropriate site 
to mitigate impacts to the South Platte critical habitat unit. 

Mit-
Accounting 
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211, 493, 509 Where is the land for mitigation to be found? Postal zip code 80125, 

where Chatfield is located, has only four land parcels larger than 
four acres currently for sale, and only one of them has any riparian 
habitat. To acquire 587 acres in zip code 80125 – almost entirely in 
widely separated lots that lack woodlands – would cost, with current 
average real estate valuations, over $23 million. No specific lands 
have been clearly identified for such. Both Plum Creek and Sugar 
Creek, cited as privately-owned lands, are all contemplated as the 
solution for off-site mitigation. The owners of these proposed areas 
have not even been identified nor how this group will go about 
acquiring these areas. This contradicts the planning constraint (p. 
ES-5) that cites: “The project should not rely on the use of others’ 
land or on their project capability.”   
- I don't understand the reasoning behind some of the constraints. 
For example, the constraint just mentioned, that any alternative 
could not be on others’ land, appears to unnecessarily bias the 
study in favor of the Chatfield Reallocation, since it (should have) 
automatically eliminated from consideration all private land options. 
The fact that the CWCB could have overseen contracting and 
enforcement of contracts for projects on private land makes this 
constraint seem unnecessary. 

The general location for the proposed off-site mitigation is shown on 
Figure 25 of Appendix K of the draft FR/EIS. Private properties 
would be protected on a willing seller basis. As discussed in Section 
6.2.2 of Appendix K, it was assumed that about 15 percent of the 
private lands proposed for off-site mitigation would be protected. 
This was based on past similar large-scale protection efforts in the 
region and elsewhere. Protection of the off-site mitigation lands 
would be based on benefits to the target environmental resources 
and would not be predicated on public access.  However, it is 
anticipated that lands protected by acquisition would likely be 
available for public access provided public use and access were 
consistent with management of the property to benefit the target 
environmental resources. Compensatory mitigation costs impacts to 
the target environmental resources were estimated to be about $71 
million (Section 8.2.6 of the CMP). The planning constraints relate to 
the project purpose and not compensatory mitigation. 

Mit-Land 

285, 479 Conservation easements need to be held by a conservation trust or 
organization. Enforcing the terms of the conservation easement 
does not automatically implement themselves. Someone needs to 
oversee and monitor the lands to assure that they are managed as 
intended. 

Section 7.4.2 of the draft CMP (Appendix K of the draft FR/EIS) 
states that the Chatfield Water Providers will have the option of 
transferring ownership of lands, conservation easements, and 
management of preserved off-site mitigation lands to a land trust, 
local government, or other qualified land management entity. 

Mit-Land 

648 How many hundred of millions of tax payer dollars have been spent 
in protecting or avoiding habitat during publicly funded construction 
projects over the years? How many private projects have been 
stopped or precluded by the possibility of the Preble's Meadow 
Jumping Mouse habitat issue. Now suddenly it's no big issue, it's 
going to be mitigated by "hopefully" leasing land rights from 
cooperative landowners upstream. Unfortunately that will remain 
private land and not a place the public can go to observe nature's 
wonders. Right or wrong, the government should be consistent.   

All applicable environmental laws/regulations and federal planning 
guidance were followed in completing this study. 

Mit-Land 
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372, 509, 605 The adjacent land to the park, particularly the 400+ acres within the 

horseshoe center of the park, is not being considered at all for 
mitigation. The irony here is that this land is owned by Shea 
Properties, the developer of Highlands Ranch – and the same entity 
which controls the Board for Centennial Water – their sole water 
provider. Acquisition of this land, at a minimum, should be a 
requirement for this project to proceed. 

All lands that may be available by willing sellers that provide suitable 
conditions required for mitigation would be considered. 

Mit-Land 

529 Constraints include “the project should not rely on the use of others’ 
land or on their project capability” (ES-5). This is also a study-
specific constraint (p. 2-6). Mitigation (a part of the project) of the 
loss of wetlands, bird and Preble’s mouse habitat calls for land 
acquisition in fee simple or conservation easements on private lands 
– others’ lands. The mitigation for Preble’s habitat in the South 
Platte River Critical Habitat Unit is on U.S. Forest Service land and 
involves redesign of a Douglas County road. The DEIS does not say 
who owns the right of way but it is certainly not held by the Corps. 
We are not sure what this constraint actually means – the project 
should not rely on private lands? On lands of other federal, state or 
local agencies? 

ER 1105-2-100 describes that the District Commander shall 
consider utilization of both public and private lands, and select the 
lands that represent the best balance of costs, effectiveness, and 
acceptability consistent with incremental cost analysis guidance. 
This constraint was developed specifically in order to help screen 
alternatives where water sources or infrastructure components 
would lie in areas that clearly would not be available for purchase or 
create a significant obstacle for development. 

Mit-Land 

578 Conservation easements are not a replacement value for lost habitat 
at Chatfield. Public access and viewing is guaranteed only with fee 
title and transfer to public ownership. All mitigation should be in fee. 

The off-site mitigation will likely first focus on the fee title acquisition 
of private lands from willing landowners of lands suitable for 
mitigation.  The lands acquired for mitigation will be protected in 
perpetuity with a conservation easement or other suitable protective 
instrument.  Where the landowner is not willing to sell the property in 
fee title, a conservation easement will be pursued.  The off-site 
mitigation is for impacts to the target environmental resources and is 
not intended to provide additional areas for public access and use.  
However, it is anticipated that an additional benefit of the protected 
off-site mitigation properties is that some of the protected properties 
will become available for public access. 

Mit-Land 

628 One of the most significant impacts of the Reallocation on visitors to 
Chatfield is the loss of approximately 587 acres of recreational land 
and wildlife habitat. This area is considered “lost” because it will be 
intermittently inundated with water stored in the reallocated space 
and is anticipated to be a large mudflat the remainder of the time. In 
addition, the reallocated storage space and more specifically the 

Regarding distance to water, boat ramps would be constructed to 
extend to the elevation of the existing ramps in order to operate at 
low water levels (Appendix M, p. 3-2). The swimming beach area 
will be regraded at a greater slope to minimize the distance between 
shore facilities and the water edge at low water conditions 
(Appendix M, p. 3-6). For picnic areas inundated at 5444 ft msl, the 

mit-land 
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587 acres of upland area is located at an elevation with more gentle 
topography, creating shallow water levels with increased boating 
hazards. Consequently, no additional boatable acreage for 
motorized vessels is expected to be created within Chatfield 
Reservoir making these acres a net loss for recreation and wildlife 
habitat and decreasing the opportunity for viewing wildlife when 
there are increasing demands for this recreational activity. 

same number, type, and capacity facilities would be developed at a 
higher elevation, in reasonable proximity to restrooms and parking. 
While it is documented that many Chatfield State Park visitors would 
not experience the same level of recreational enjoyment after 
reallocation (Appendix T), recreational activities will still be allowed 
to occur in areas affected by water level fluctuations. In fact, in a 
review of other reservoirs in the region, some with reservoir pools 
that fluctuate to a greater degree than the selected alternative, 
indicate that people will in fact still take advantage of recreational 
opportunities. Two of the reservoirs reviewed (Cherry Creek and 
Jackson) had swim beaches managed by CDPW. At Cherry Creek 
Reservoir, the distance from the bathroom/change facilities to the 
water’s edge was about 380 feet. At Jackson Reservoir, the 
distance from the bathroom/change facilities to the start of the swim 
beach was about 615 feet and the closest porta-potty was about 280 
feet. Jackson Lake State Park advertises that it is ranked as one of 
the top 15 park beaches by a national camping service (CSP, 
2010b) and Cherry Creek State Park has an annual visitation of 
about 1.4 million (FY 2007-2008), many of whom use the swim 
beach. It appears visitors are willing to walk greater distances if the 
swim beach is of high quality. The water providers are currently 
working with the Colorado Parks and Wildlife to provide assurances 
of a like recreational experience, and to compensate State Parks for 
lost revenue or increased costs. The reservoir fluctuation review 
also indicates that mud flats are unlikely to be an issue with the 
expanded fluctuation zone for the selected plan. Mud flats were 
uncommon at these reservoirs and the substrate for these reservoirs 
was finer than the course sands and pea gravel that currently 
comprise the fluctuation zone at Chatfield Reservoir. This 
information will be included in the final FR/EIS.  
The National Park Service's October 4, 2012 letter (Appendix S, 
Attachment 3) states that this change of land acres to water acres is 
not a section 6(f) (3) conversion to non-recreational uses under the 
Land and Water Conservation Fund program; therefore, 
replacement of this land acreage is not required. 
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628 In addition to any mitigation imposed by the DEIS, Colorado state 

law requires the Chatfield Water Providers to apply for, obtain and 
implement a Fish and Wildlife Mitigation Plan pursuant to the 
process outlined in C.R.S. § 37-60-122.2. 

The water users are currently negotiating with the state regarding 
state requirements. 

Mit-NonFed 

285 The escrow track for mitigation presents a confusing situation. 
Mitigation needs to be completely funded whether it is escrowed up 
front or as the work is performed. There seems to be other 
strategies in the development of the escrow track for mitigation that 
may have hidden from the public. 

The estimated costs for environmental mitigation are substantial; 
estimated to be about $71 million and the mitigation will occur over 
more than a decade. Requiring funding of the full estimated cost of 
the mitigation up front will provide increased certainty to the 
mitigation process and help ensure that the mitigation, monitoring 
and reporting are done in a timely manner.  

Mit-
Responsibility 

460 1.3.4.6, p. ES-12 - This section states that CDNR, “…through its 
agencies and nonfederal project partners will complete 100% of the 
integral work...” and that “…said work will involve every phase of 
design and construction…” For CDNR to maintain responsibility for 
project implementation (with Corps oversight) is consistent with our 
understanding of agency roles. Other sections of the Draft FR/EIS 
and especially Appendix K appear to contradict this by providing 
CWP broad authority to independently make decisions regarding 
project implementation.    

Comment noted. The Corps will retain authority over project 
implementation. This will be made clear in the final FR/EIS. 

Mit-
Responsibility 

460, 554 7.1.3, p. 57 - In the last paragraph, the Project Coordination Team 
would be given no opportunity to review and comment on CWP 
protection of properties or buffers within the target area. Given 
unforeseen complexities of protection efforts, this provision for the 
CWP to act without oversight appears unacceptable. The Corps, 
alone or through the Project Coordination Team, must retain 
authority over project implementation.  

The Corps will retain oversight authority and final over project 
implementation. This will be made clear in the final FR/EIS and 
CMP. 

Mit-
Responsibility 

460, 554 7.1.3, p. 58 - Property management plans developed by CWP 
should be subject to Project Coordination Team approval, not just 
review and comment as stated in the second paragraph. This 
provision for the CWP to act without oversight appears 
unacceptable. The Corps, alone or through the Project Coordination 
Team, must retain authority over project implementation.  

Comment noted. The Corps will retain oversight authority and final 
approval over project implementation. This will be made clear in the 
final FR/EIS. 

Mit-
Responsibility 

460 7.1.3, pp. 58-59 - Required components of mitigation plans, as 
listed, are acceptable. However, failure to protect existing EFUs 
through negligent management should result in loss of EFU credits. 
It should also be clear that management plans will be required to 

All protected properties will require development of a management 
plan that will require management of the property consistent with the 
benefit of the target environmental resources for which the property 
was protected. The requirements of the management plans are 

Mit-
Responsibility 
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address management in perpetuity.  presented in Section 7.1.3 of the CMP. These requirements were 

reviewed with the FWS and FWS concurred that the requirements 
were appropriate. 

460 7.3, p. 68 - The fourth bullet addresses impacts to the Preble’s and 
its habitat. Our biological opinion would set terms and conditions 
that the Corps would implement through decision documents and 
agreements. It is the Corps’ responsibility to see that terms and 
conditions are implemented and to maintain authority over their 
implementation. The biological opinion would also address 
circumstances where formal consultation under section 7 of the ESA 
would be reinitiated.  

Comment noted. Mit-
Responsibility 

460, 537, 554 7.3, p. 69 - The first bulleted statement provides the Chatfield 
Reservoir Mitigation Company “exclusive control over mitigation 
activities to satisfy the mitigation obligations described in the project 
decision document.” This provision for the CWP to act without 
oversight appears unacceptable. The Corps, alone or through the 
Project Coordination Team, must retain authority over project 
implementation.  

Comment noted.  The Corps will retain oversight authority and  final 
over project implementation.  This will be made clear in the final 
FR/EIS. 

Mit-
Responsibility 

460, 529, 537, 554 7.3, p. 70 - The first paragraph appears contradictory. It both 
describes the Project Coordination Team as a means for the Corps 
and DNR to oversee the project and provides the team only a role of 
providing comments and recommendations to the CWP “for their 
consideration.” This provision implies that the CWP may ignore 
recommendations of the Project Coordination Team. Any provision 
that allows the CWP to act without oversight appears unacceptable. 
In the last paragraph, the ability of CWP to reject recommendations 
of technical committees may be appropriate, but the Corps, alone or 
through the Project Coordination Team must retain authority over 
project implementation.  

The Corps will retain oversight authority and final approval over 
project implementation. This will be made clear in the final FR/EIS. 

Mit-
Responsibility 

460 7.6 pp. 83-84 - Agency oversight - The Corps and CDNR roles and 
authorities appear inappropriately limited to review and comment on 
annual reports produced by the CWP. In addition, the Corps has say 
over determining when the CMP success criteria have been met. 
The Corps, alone or through the Project Coordination Team, must 
retain authority over project implementation.  

Comment noted.  The Corps will retain oversight authority and final 
approval over project implementation.  This will be made clear in the 
final FR/EIS. 

Mit-
Responsibility 
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460 7.6, pp. 84-85 - The role of the USFWS regarding Preble’s and any 

other listed species under ESA includes oversight of Corps' 
adherence to terms and conditions of any biological opinion issued. 
The Corps in turn must retain authority over project implementation. 
In this context, both the USFWS and Corps will have roles in 
overseeing mitigation plans regarding the Preble’s and subsequent 
changes to plans.   

Comment noted. This will be made clear in the final FR/EIS. Mit-
Responsibility 

285 The PPA should be reviewed by all the federal and state resource 
and regulatory agencies. 

The feasibility report and environmental impact statement were 
prepared in compliance with NEPA. The WSA will be drafted and 
reviewed by the Corps and state of Colorado in compliance with 
regulations and guidance. 

Mit-
Responsibility 

460 Executive Summary, p. 4. - There is an error at the top of the page. 
The project coordination team would include CDNR, but not the 
USFWS.  

Comment noted and correction will be made. Mit-
Responsibility 

285, 446, 529, 537, 
554 

The CMP states that the water providers will form the “Chatfield 
Reservoir Mitigation Company, which would have exclusive control 
of the implementation activities" (App. K, p. 69). The company would 
be aided by several advisory committees, whose comments and 
recommendations it only has to “consider” (water providers have 
exclusive responsibility for implementation). Adoption of the 
recommendations should be mandatory unless the Corps (which 
has ultimate responsibility) decides they are unreasonable. This is 
specifically critical to a plan that relies on adaptive management. 
Also, does the Corps have plans to devote sufficient time to 
oversight? If so, Chapter 7 of the DEIS states that “all costs are 
100% non-federal” and it does not take into account these Corps 
responsibilities and the costs that accompany them. It is unclear 
how this company will be established and the financial assurances 
that needs to be in place to assure compliance with the mitigation 
requirements. Any mitigation company formed should have the 
resources and liability for the completion of the project. Who will pay 
if the water providers run out of money? Who will oversee this 
project? Who keeps the promises of future maintenance? Who is all 
involved in oversight? 

The Technical Advisory Committee, as its name implies, provides 
advice and recommendations. All recommendations will be fully 
considered, and in most instances the recommendations will likely 
be implemented. However the Corps, CWCB and Water Providers 
need the flexibility to work with all parties and their 
recommendations to select what needs to be implemented with the 
Corps having the responsibility for making the final decision.  All 
costs will be paid by the non - federal sponsor in accordance with 
the 1958 Water Supply Act. 

Mit-
Responsibility 

529 If the reallocation is approved there must be enforceable provisions 
for additional funding, should it be necessary to fulfill mitigation 

The mitigation obligations from the project will be described in the 
record of decision and enforced by the Corps of Engineers.   

Mit-
Responsibility 
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requirements (CEQ Memorandum for Heads of Federal 
Departments and Agencies, Jan. 14, 2011, p. 9). 

529 Public involvement is a key procedural requirement of the NEPA 
review process and should be fully provided for in the development 
of mitigation and monitoring procedures. Agencies are also 
encouraged…to consider including public involvement components 
in their mitigation monitoring programs.” The DEIS and CMP need to 
include a clear statement of public involvement in the mitigation 
monitoring of the Chatfield Reallocation project. 

Sections 7.3 and 7.6 of the CMP present the roles and 
responsibilities of the agencies and the interested public for 
providing review and input for implementation of the compensatory 
mitigation plan. The CMP call for the establishment of a Technical 
Advisory Committee (TAC) that would include representation from 
the Audubon Society of Greater Denver and other environmental 
organizations. The roles and responsibilities of the TAC are 
presented in Section 7.3 of the CMP. 

Mit-
Responsibility 

537 Because so much mitigation hinges on Adaptive Management, the 
Corps must clearly explain what will happen if this escrow account 
becomes exhausted before all mitigation needs have been 
addressed. 

The Chatfield Water Providers will be contractually responsible for 
the full implementation and funding of the required mitigation. As 
described in Section 7.2.1 of the CMP (Appendix K of the Draft 
FR/EIS), the Chatfield Water Providers will establish an 
environmental mitigation escrow fund that will be at least equal to 
the estimated cost of fully implementing and completing the CMP 
including a reasonable contingency.   

Mit-
Responsibility 

537 Pages 4-58 states “a step-wise” approach would be to allow 
“maximum water levels to be achieved only after mitigation for 
partial inundation was achieved or at least underway.” However, 
actually fully implementing the mitigation measures first is highly 
recommended to ensure they accomplish their intended purpose. 
The term “underway” is too general and unacceptable because it 
could be misconstrued as having satisfied a mitigation requirement 
even if the measures have just begun to be implemented or 
planned.  

As described in Section 7.2.1 of the CMP (Appendix K of the Draft 
FR/EIS), the Chatfield Water Providers will establish an 
environmental mitigation escrow fund that will be at least equal to 
the estimated cost of fully implementing and completing the CMP 
including a reasonable contingency. The CMP also establishes a 
schedule for meeting the mitigation requirements. Failure to meet 
the mitigation schedule will result in a proportional use of the 
reallocated storage defined by the mitigation accomplished and the 
schedule defined in the CMP. The CMP schedules address both 
implementation and meeting the specified success criteria. This 
approach provides funding upfront and incentives for the mitigation 
to be successfully completed. 

Mit-
Responsibility 

570 We request that the language in the EIS be revised to include 
information regarding proposed contractual relationships between 
the CDNR, Water Providers, and the Corps, or, if the specifics have 
yet to be agreed upon, to recognize that flexibility exists in how 
these contractual relationships will ultimately be structured. (See 
Draft FR/EIS, pages ES-13; 5-33 to 5-35; 5-46 to 5-47; 7-2; 
Compensatory Mitigation Plan, pages 54-55; 67-69; Figure 24). 

Section 5.5.10 of the FR/EIS and Section 7 of the Compensatory 
Mitigation Plan, Appendix K, of the FR/EIS, are two places where 
the proposed contractual relationships of the parties are discussed 
and convey that flexibility exists in those relationships until the 
contracts are finalized. 

Mit-
Responsibility 
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 417, 663 Designation of 23 acres of on‐site and off‐site recruitment of new 

cottonwood growth to replace 200 acres of cottonwood and wetland 
vegetation is almost useless; it takes decades to establish 
cottonwoods, assuming you are successful, yet the DEIS states that 
compensatory mitigation should be complete in about 6 years. 
Restoring wetlands requires that there is an existing hydrologic 
regime to support wetland vegetation. Engineering such hydrology 
fails as often as not. 

The comment confuses some of the compensatory mitigation 
objectives. The draft Compensatory Mitigation Plan (CMP, Appendix 
K of the draft FR/EIS) calls for the following to compensate for the 
estimated loss of up to 42.5 acres of mature cottonwoods: (1) 
protect up to 22.5 acres of mature cottonwood woodlands within the 
defined off-site bird habitat complex near Chatfield State Park and 
(2) create up to 13 acres of specifically-designated cottonwood 
recruitment areas on-site and up to 10 acres off-site that will 
contribute toward the total compensatory mitigation goal of providing 
up to 796 EFUs (Section 5.0 of the draft CMP). The compensatory 
mitigation for mature cottonwoods involves the creation and 
protection of about 45 acres of cottonwoods. The 6 years is for 
implementation of the mitigation. The draft CMP and FR/EIS do not 
state that the newly established cottonwoods would be a mature 
resource in 6 years. This is in part why the proposed mitigation 
includes the protection of mature cottonwood woodlands. 

Mit-Riparian 

460 6.1.1, p. 23 - Based on information provided in an August 29, 2012, 
interagency meeting and site visit at Chatfield Reservoir, one of the 
three primary habitat conservation activities proposed for onsite 
mitigation in Appendix K, installation of sheet pile cutoff structures to 
raise the ground water table, is no longer planned. A second activity, 
creations of secondary channels, ditches, and backwaters to bring 
surface water to mitigation areas, has been modified to largely 
exploit water from lakes, and both water availability and soil 
permeability at potential mitigation sites is yet to be tested. These 
changes exemplify the preliminary nature of the CMP and the need 
for much more certainty regarding details prior to the Final FR/EIS.  

As described in the CMP, mitigation planning will continue through 
the FR/EIS process as more information becomes available and 
greater detail and specificity can be added to mitigation plans. The 
CMP will be revised and updated with the most recent plans for 
mitigation and included as part of the final FR/EIS. 

Mit-Riparian 

537, 660 Colorado Natural Heritage Program has rated the Chatfield 
cottonwood riparian woodlands as "globally critical/globally imperiled 
and state imperiled." 

In response to the U.S. Fish and Wildlife Service's Planning Aid 
Letter, Corps engineers investigated trying to save the mature 
cottonwood forest along the South Platte River by constructing 
permanent berms and using pumps, but the pumps would have 
needed to be operated 24 hours per day and would have been 
noisy, disturbing any wildlife in the cottonwood forest; therefore, 
additional areas of mature cottonwood forest and new cottonwood 
plantings (which would become mature as the existing mature trees 
aged and died) were included in the compensatory mitigation plan. 

Mit-Riparian 
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529, 537 Mature cottonwood forests are unique habitats along the front 

range. What is the definition of “mature” cottonwoods? Some 
cottonwoods at Chatfield are close to 100 years old and pre-date the 
dam, others are 40 years old and have grown in since the dam. Both 
provide valuable recreation and wildlife benefits. The differentiation 
of “mature cottonwoods” from the forest they are part of is an 
artificial construct; mitigation should not focus on replacing individual 
trees but on preserving/replacing the whole forest habitat that 
includes both mature trees and younger ones. Management of 
remaining forests should focus on regeneration and protection. 

The mature cottonwood stands were singled out in the draft FR/EIS 
because this resource was identified by agencies and environmental 
groups as a resource of special concern. It was determined early on 
in the FR/EIS process that the mature cottonwoods would not be 
mixed with a more general cottonwood mapping unit. The mature 
cottonwood unit is comprised of cottonwoods that were estimated to 
pre-date the construction of Chatfield Reservoir. Mitigation will 
include management of the remaining existing cottonwood forest as 
has occurred in the past.     
 For the calculations in the main FR/EIS "mature" trees were based 
on size rather than age and were considered mature if they have a 
diameter at breast height (dbh) of at least 20 inches. The large 
cottonwoods are given specific attention in the CMP (p. 21) since 
this was identified as an important habitat type at Chatfield. 
Although the CMP includes a component focused on mature 
cottonwoods, mitigation for these cottonwoods will include areas 
designated for recruitment of new cottonwood growth, and these 
areas will contribute to the long-term persistence of multi-aged 
patches of cottonwoods (CMP, p.21). In addition, the mitigation of 
wooded habitats for birds and Preble's, both on-site and off-site, will 
also provide benefits to other wildlife using those habitat types. As 
further stated in the CMP (p. 2), "Although the CMP focuses its 
mitigation activities on the target environmental resources, it is 
structured to provide a diversity of ecological functions that will 
benefit a broad range of wildlife including insects, amphibians, 
reptiles and mammals." 

Mit-Riparian 

529, 605, 676 Mitigation for mature cottonwood forest is absolutely inadequate: 13 
acres on site for “recruitment of new cottonwood growth,” protecting 
up to 22.5 acres of existing mature cottonwood habitat off site, and 
designating up to 10 acres of off-site mitigation lands for 
recruitment. In the first place this clearly represents a net loss of this 
habitat type; protection of existing mature cottonwood forest does 
not replace or alleviate lost forest. Only if the acquired habitat is very 
valuable and in imminent danger of being lost, and/or important for 
sustaining T & E species can protect existing habitat be regarded as 
anything but a net loss. Second, trading acres of standing mature 
trees for acres of “recruitment” does not come close to replacing or 

The draft Compensatory Mitigation Plan (CMP, Appendix K of the 
draft FR/EIS) calls for the following to compensate for the estimated 
loss of up to 42.5 acres of mature cottonwoods: (1) protect up to 
22.5 acres of mature cottonwood woodlands within the defined off-
site bird habitat complex near Chatfield State Park and (2) create up 
to 13 acres of specifically designated cottonwood recruitment areas 
on-site and up to 10 acres off-site that will contribute toward the total 
compensatory mitigation goal of providing up to 796 EFUs (Section 
5.0 of the draft CMP). The compensatory mitigation for mature 
cottonwoods involves the creation and protection of about 45 acres 
of cottonwoods. The draft CMP and draft FR/EIS anticipate that the 

Mit-Riparian 
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recreating the ecological functions of the irreplaceable old growth 
forest. Third, the labeling of mitigation areas planned for 
“cottonwood regeneration” (SPR 2,3 and 5) does not tell us if this is 
mitigation for the old growth cottonwood groves or for other, younger 
groves lost to inundation. Fourth, the ecological values of scattered, 
regenerating parcels are not equal to those of a contiguous forested 
area due to edge effect and penetration of external influences into 
the small parcels.Offsite mitigation should require as much as a 10:1 
ratio of mitigated lands to impacted lands, as the Corps has 
sometimes required when using protection of existing habitat to 
mitigate for wetland losses under the Clean Water Act. The U.S. 
Fish and Wildlife Service recommends at least 2:1 for important 
migratory bird habitat (Planning Aid Letter, Feb. 2006). We agree.          
- The riparian habitat at Chatfield will be strung out into much 
smaller areas over a length of many miles under the proposed 
mitigation plan. Will large flocks of migrating birds be able to use the 
strung-out smaller areas to the same extent as the large 
concentrated area of habitat that currently exists at Chatfield? I 
could not find an answer in the DEIS. However, the DEIS does 
acknowledge that the greatest adverse impact is to migratory birds 
(Draft EIS page 4-84). While the DEIS claims that the EFU's lost will 
be replaced by a like number of EFU's, there does not appear to be 
any study of or guarantee that the migratory birds will be able to 
actually use the replacement habitat to the same extent they now 
use Chatfield. 

established cottonwoods will take years to mature. This is in part 
why the proposed mitigation includes the protection of mature 
cottonwood woodlands.  The mitigation plan takes a functional 
approach as opposed to a ratio approach. The existing mature 
cottonwoods that will be protected occur on private lands near 
Chatfield State Park and occur in Preble's designated critical 
habitat. The protection of the mature cottonwoods are important of 
sustaining a T&E species. 

285, 509, 537 The document states that because it is unknown where the water 
level will be on an annual or seasonal basis, there is substantial 
uncertainty in this project. Substantial uncertainty should translate 
into additional measures to assure that the proposed actions are 
successfully completed. 

Substantial uncertainty with regard to the water level fluctuations is 
handled via a worst case analysis. The worst case at a minimum 
ensures that sufficient mitigation is provided for impacts that would 
occur under the worst condition. In the case that less impacts might 
be realized in implementation, sufficient mitigation will have been 
identified. Uncertanties are addressed in the adaptive management 
Plan which has been added to the final FR/EIS. 

Mit-Risk 

285, 502 Streams provide additional recreational and ecological functions 
related to geomorphology, hydrology, habitat unique to stream 
dependent wildlife, and water quality that are not mentioned or 
mitigated in the FR/DEIS. The DEIA does not show any 
compensation for the 0.7 miles of the South Platte River, all of Deer 

Mitigation for the riparian habitats that formed around those streams 
is accounted for. The inundation will only create a lentic system in 
certain years when storage is being held. The proponents look to 
provide stream restoration work in addition to the riparian mitigation 
above and beyond required mitigation. 

Mit-Stream 
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Creek in the park, and the multiple channels of Plum Creek are 
inundated and converted from a lotic system to a lentic system with 
the accompanying change in ecological values and functions. They 
should require mitigation. 

576 In the CMP, we suggest including mitigation measures (to be 
developed in coordination with CDOW) to fund stream habitat 
improvements in the South Platte River upstream and downstream 
from Chatfield Reservoir (page 4-56). 

The Adaptive Management Plan addresses fisheries and aquatic 
habitat.  A Project Coordination Team will be established and 
include the COE and CDNR.   Technical Advisory Committees can 
be established by the Project Coordination Team, Colorado Division 
of Parks and Wildlife is identified to tentatively be represented on 
this committee.  The Chatfield Water Providers and the State are 
currently in discussion which include negotiations regarding aquatic 
habitat improvements for portions of the South Platte River 
upstream and/or downstream on Chatfield Reservoir.  These agreed 
to habitat enhancements would occur outside of the federally 
recommended plan.   

Mit-Stream 

628 We believe that inundation of the upstream reach, even 
intermittently, will almost certainly result in permanent changes 
negatively impacting stream fishing recreation in this area on 
Chatfield State Park. This section of the river provides important 
river fishing opportunities for trout within the park. The fluctuation in 
reservoir elevations under Alternatives 3 and 4 will negatively impact 
the riverine habitat, deposit sediments on the river gravels and may 
lead to a loss over time of trout habitat in this section of the river. 

Riverine segments associated with the reservoir are recognized in 
the EIS to have been influenced by the reservoir, and will be 
inundated more frequently under a reallocation. While these 
segments will flow when the reservoir is not filled, the character of 
the habitats will have changed to aquatic taxa more tolerant of a 
larger range of temperature, flow, and dissolved oxygen 
concentrations, such as those species that currently exist in the 
reservoir setting. Riverine wetlands associated with the inundated 
flowing sections of river will be mitigated on and off site. While 
benefits are focused on Preble's, birds, and wetlands, there are 
likely to be improvements to streams associated with the mitigation 
sites. In addition, the water users plan to do stream restoration 
mitigation activities for 0.5 miles on the South Platte River 
downstream of Chatfield and for 0.7 miles upstream of the 5444 foot 
water level mark on the South Platte River upstream of Chatfield. 
Also, after a review of other reservoirs in the region, it appears that 
some with reservoir pools that fluctuate to a greater degree than the 
selected alternative, indicate that mud flats are unlikely to be an 
issue with the expanded fluctuation zone for the selected plan. 
Substrates of sands and pea gravels and cobbles that are 
associated with the South Platte River where it flows into the 

Mit-Stream 
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reservoir is not expected to change due to inundation. This would be 
especially true when water levels are low, and stream flow is 
present in the channel. This information will be included in the final 
FR/EIS.  

460 Figures 3-15 and 3-16, pp. 3-79 and 3-81 - CPW mapping of 
Preble’s occupied range depicts only areas where jumping mice 
have been captured (as of 2007) and nearby riparian habitats. It 
does not include stream segments where proximity to known 
Preble’s occurrence and continuity of habitat suggest that 
occupancy is likely. This limits the utility of these figures, which may 
erroneously be interpreted to depict areas where the Preble’s is 
absent. Substituting or overlaying Douglas County riparian habitat 
mapping produced in conjunction with the Douglas County Preble’s 
Habitat Conservation Plan would better depict the likely occurrence 
of the Preble’s. Designated critical habit for the Preble’s might also 
be included in these figures.    

Figures 3-15 and 3-16 will be revised to include Douglas County's 
"Riparian Conservation Zone" and the U.S Fish and Wildlife 
Service's designated critical habitat for Preble's. 

Mit-T&E 

460,  4.9.3, p. 4-95 - The fifth paragraph references only impact to 
Preble’s critical habitat along the South Platte River, not along Plum 
Creek. Since much of the document may have been drafted prior to 
USFWS’s 2010 revised designation of critical habitat that included 
Plum Creek, all references to critical habitat should be checked to 
include that update.  

The text has been checked and the sentence mentioned in the 
comment (page 4-95) as well as a sentence on page 4-101 need to 
be revised to include reference to the critical habitat along Plum 
Creek.  The sentence in the fifth paragraph on page 4-95 will be 
revised to read, “In conclusion, a change in the target pool elevation 
to 5,444 feet msl would adversely affect the Preble's mouse habitat 
within the study area and affect critical habitat along the South 
Platte River and Plum Creek."  The sentence in the sixth paragraph 
on page 4-101 will be revised to read, “In conclusion, a change in 
the pool elevation at Chatfield Reservoir to 5,437 feet msl is likely to 
adversely affect the Preble's mouse within the study area and affect 
critical habitat along the South Platte River and Plum Creek."  

Mit-T&E 

460 5.5.8.2, p. 5-30 - The third paragraph cites the Biological 
Assessment’s (Appendix V) conclusion that the proposed action is 
likely to adversely affect the Preble’s and to “adversely modify” its 
designated critical habitat. Both here and in Appendix V the correct 
statement should read “…and “adversely affect” its designated 
critical habitat.” Whether the proposed alternative is likely to destroy 
or adversely modify designated critical habitat will be determined by 
the USFWS in the biological opinion.   

The sentence cited in the comment (p. 5-30, Section 5.5.8.2, third 
paragraph) will be revised with the language indicated in the 
comment. The revised sentence in the FR/EIS will read, "The BA 
concluded that the Proposed Action is likely to adversely affect the 
Preble's mouse and adversely affect its designated critical habitat." 
The statements in Sections 5.2.10 and 6.10 of the Biological 
Assessment will also be revised as instructed in the comment. 

Mit-T&E 
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460 1.0, p. 7 - There is an error in the first full paragraph, which states, 

“EFUs were not used for off-site mitigation of impacts to designated 
Preble’s critical habitat.” They are being proposed for that use and 
this statement is contradicted later on the page.  

This mistake will be fixed in the final CMP. It is a holdover from 
when Preble's critical habitat designation was limited to the Upper 
South Platte Critical Habitat Unit. 

Mit-T&E 

460 3.1, p. 11 - Here and elsewhere the document states that USFWS 
policy requires that impacts to designated critical habitat must be 
mitigated within the same critical habitat unit. A citation (USFWS, 
2004) is to a draft memorandum on application of the “destruction or 
adverse modification” standard, and not a policy on mitigation. More 
accurately, in accordance with the memorandum, USFWS considers 
only mitigation actions within the same critical habitat unit when 
determining whether an action will result in destruction or adverse 
modification of critical habitat.  

The final CMP will be revised using the recommended language 
from FWS. 

Mit-T&E 

460 4.2, p. C-17 - In the first paragraph, future delisting of the Preble’s 
does not mean its habitat would likely be increasingly lost. A 
recovery plan would likely link a mechanism for long-term protection 
of important habitat to any delisting action.  

Acknowledged.  Clarifying text added. Mit-T&E 

509 There is evidence that Sugar Creek is already a mitigation site – 
which suggests an attempt to double-count these lands as one 
mitigation site. 

The Corps has coordinated with the USFS regarding the mitigation 
of impacts to Preble's designated critical habitat that will be located 
on lands within the Pike National Forest. The lands included for 
mitigation are not presently a mitigation site and have not been 
proposed as a mitigation site. There has been no "double counting" 
of mitigation.  

Mit-T&E 

417, 529 Offsite mitigation for Preble’s mouse habitat will consist of redesign, 
road and drainage improvement of Douglas CR 67, currently a dirt 
road adjacent to Sugar Creek. The factors that have contributed 
sediments that have severely degraded Sugar Creek’s aquatic and 
riparian habitats are “routine road maintenance” and “road location 
and design.” The Forest Service has been negligent in correcting 
the degradation of Sugar Creek. These are actions by other parties 
than the providers and should be the responsibility of Douglas 
County. Should the providers receive mitigation credit for correcting 
the actions of others on lands not owned by them or by the Corps? 

As stated in Section 6.3.2 of the CMP, there is no funding in place 
(either USFS or Douglas County) to comprehensively implement the 
Sugar Creek Sediment Mitigation Project. If not for funding by the 
Chatfield Water Providers, the Sugar Creek Sediment Mitigation 
Project would not be implemented.  This has been verified with both 
Douglas County and the USFS.    

Mit-T&E 

529 Colorado State Parks and the Colorado Natural Areas Program 
“Stewardship Prescription” provides information to “1. Manage 
selected park lands to protect, preserve and enhance habitat 

The CMP focuses on providing suitable mitigation for impacts to 
Preble's habitat and does not distinguish between agencies and 
their respective management roles for Preble's habitat at Chatfield 

Mit-T&E 
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suitable for Preble’s…” (CSP and CNAP, 12/2/99). Obviously these 
two state agencies are assuming responsibilities for managing 
mouse habitat in state parks. The reallocation would destroy some 
lands bordering the South Platte River that have been enhanced for 
Preble’s - this is contrary to the goals of the two agencies. Does the 
CMP take into account these state responsibilities for this 
enhancement and require extra mitigation for such losses? 

State Park. CPW has reviewed the CMP and has not adversely 
commented on the proposed mitigation for impacts to Preble's 
habitat relative to their management roles for Preble's habitat.  

569 The reallocation impacts more critical habitat than any other plan, 
and the CMP relies too heavily on off-site mitigation and that the 
Chatfield Reservoir Storage Reallocation will not protect critical 
habitat nor will it promote the recovery of the Preble’s meadow 
jumping mouse. 

Comment noted. The Corps and FWS are consulting under Section 
7 of the ESA regarding impacts to T&E species and mitigation of 
Critical Habitat. 

Mit-T&E 

605 Unlike the Preble’s mouse, South Metro Denver is not critical habitat 
for humans. Destroying critical habitat for the Preble’s, with known 
residents with a mitigation plan to develop colonies in Sugar Creek, 
where they are rare and the area is already being mitigated from 
other environmental damage. This appears to be a case of 
consultants telling clients what they want to hear. The scientific case 
isn’t compelling that this can be accomplished. Since it is uncertain, 
why not have the Water Providers begin the mitigation process 
immediately, and make developing a new and sustainable colony of 
Preble’s mice a pre-condition for approval? 

The Corps and FWS are consulting under Section 7 of the ESA 
regarding impacts to T&E species. The Corps prepared a draft 
Biological Assessment (BA) which was included in the draft FR/EIS 
(Appendix V). Regarding the timing of mitigation, the Corps will 
require mitigation to be accomplished concurrent with reallocation. 
Milestones have been established to ensure mitigation is met prior 
to water providers being able to fully use the reallocated storage. 

Mit-T&E 

3, 439, 529, 676 The report states that Alternative 3 would adversely impact 
terrestrial wildlife, including upland or grassland wildlife, some 
raptors, large mammals, songbirds, herons, shrub wildlife and 
waterfowl. What will be done about this if anything? I can't find any 
solution to this problem or is this just a given that we will have to 
accept this destruction? 
On-site mitigation for wetlands loss involves converting upland 
areas to new wetlands. Combined with other actions such as 
excavation of fill material (borrow pits), the result is a loss of 222 
acres of upland grassland habitat (Table 4-13). 
Grassland birds face declining population trends more than any 
other group of species (National Audubon Society, State of the Birds 
USA, 2004). While riparian and wetland habitats are rarer than 
grasslands, the latter habitat type should not be eliminated without 

As described in the CMP, the borrow areas will be revegetated with 
native grasses and will provide upland habitat for birds.  Additionally, 
protected off-site mitigation lands and their buffers will provide 
upland grassland habitat. 

Mit-Uplands 
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any kind of mitigation, as they are important in themselves and 
critical to the biodiversity of the park. Enhancement of remaining 
upland habitat is one option. Certainly the 15.6 acres of native 
grasslands lost (Table 4-10) should be replaced, perhaps in the 
revegetation of the borrow areas. The NRCS has commented that a 
decrease in upland habitat will likely cause significant impacts to the 
wildlife species currently using the site (Appendix S). The DEIS 
needs to address the loss of grassland/upland habitat and how 
losses will be mitigated. 

460 Figure 4-10, p. 4-62 - Most grassland at Chatfield Reservoir is 
dominated by introduced species and of relatively low resources 
value. The projected loss of 15.6 acres of native perennial grassland 
should be mitigated, and could be, through conversion a similar 
acreage of non-native grassland to native grassland.  

As stated in Appendix F of the CMP, borrow areas will be seeded 
with native grass species which will help to mitigate the loss of 
native upland grasslands. Additionally, the buffers associated with 
the off-site mitigation and protection and management of these 
properties will in some instances involve native grasslands. 

Mit-Uplands 

460 6.1.1.2, p. 27 and 6.2.1.1, pp. 34-35 - Success criteria for mitigation 
sites should be refined. Specific criteria should be developed for 
accepting “volunteer” plants and “vegetative reproduction” instead of 
planted trees and shrubs. Criteria for allowable percentage of state 
A-List noxious weeds on mitigation sites should be zero percent, as 
generally required by the Corps’ Littleton Regulatory Office on 
wetland permits they issue.  

The CMP will be revised to include success criteria for volunteer 
plants and vegetative reproduction. The success criteria for all A-List 
noxious weeds will be eradication. 

Mit-Weeds 

460 6.1.3, p. 31 - The second full paragraph refers to potential mitigation 
credit for weed control at Chatfield Reservoir. Weed control is part of 
the success criteria and no credit should be given for weed control 
on mitigation sites at Chatfield Reservoir.  

The CMP will be revised so that credit is not given for weed control 
for on-site mitigation sites that involve ground disturbing activities 
which could induce colonization of the sites by weeds which will be 
controlled as part of site management. 

Mit-Weeds 

526 Spread of water-sucking invasive phreatophytes such as tamarisk 
(due to reallocation) may contribute to water loss more than 
evaporation. 

There is little evidence that reallocation will increase the presence 
and distribution of phreatophytes. If tamarisk does invade the 
fluctuation zone, it will be controlled. 

Mit-Weeds 

529 The impacts of Alternative 3 do not mention possible water pollution 
by herbicides if/when weed control is done. This should be included. 

Weed control is currently performed by CPW as part of its 
management of the Chatfield State Park and weed control will 
continue with or without implementation of the Selected Plan. Weed 
control would continue as part of park management with the 
Selected Plan and the method of control (biological, mechanical, 
chemical or cultural) would be appropriate for the weed species in 
need of control and the location of the weeds. As is the current 
management practice, all applications of herbicides will follow 

Mit-Weeds 
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guidelines from the manufacturer, EPA and the state. Herbicides 
used within the fluctuation zone would be limited to herbicides 
approved for use in the vicinity of aquatic environments. Monitoring 
of the fluctuation zone for the presence of weeds will occur as will 
implementation of control measures as described in the Adaptive 
Management Plan. Monitoring of Chatfield Reservoir water quality 
associated with the current use of herbicides for weed control is not 
done and such monitoring is not proposed for the future (with or 
without reallocation). 

537, 628 To mitigate the effects of the mudflats, an agreed upon noxious 
weed program should also be required as a condition of the Corps’ 
approval of the reallocation and remain in place for the life of the 
project. Cocklebur should be included on the list of weeds. Based 
upon experience at Glendo and other reservoirs with greatly 
fluctuating levels, invasion of cockleburs and Canada thistle can 
become very problematic. 

The potential for weeds to invade the fluctuation zone of Chatfield 
will need to be monitored and if weeds do invade, controlled. A 
review of other reservoirs in the metro area (see COMPARATIVE 
REVIEW OF RESERVOIR FLUCTUATION ZONE - CHATFIELD 
REALLOCATION PROJECT report) indicated that they do not 
appear to have substantial weed issues within their fluctuation 
zones, although some reservoirs in southeast Colorado do have 
weed problems within the fluctuation zone. Noted as one of the 
more common weeds was cockleburs. Weed control will continue 
with or without implementation of the Selected Plan by CDPW, and 
the method of control (biological, mechanical, chemical or cultural) 
would be appropriate for the weed species in need of control and 
the location of the weeds. An adaptive management plan has been 
prepared for the final FR/EIS that provides greater detail and 
specificity regarding the role of adaptive management. The plan 
provides a framework for addressing the uncertainties associated 
with impact estimates and proposed mitigation for the resources of 
concern, and also includes resource-specific monitoring and 
management actions, including discussion on weed control.  

Mit-Weeds 

322 I understand that there are numerous errors in the environmental 
impact statement. Not a tree should fall if, in retrospect, an error will 
be identified. Could this happen? 

All comments received on the draft EIS have been considered, and 
changes/corrections have been made where appropriate.  

NEPA 

226, 227 When is the next public meeting planned to address questions 
raised by the city of Littleton and its residents? 

Public meetings were held June 25, 26 and 26, 2012.  Comments 
submitted from the City of Littleton, as well as all others received will 
be reviewed, evaluated and responded to. The Draft FR/EIS will be 
revised accordingly and a Draft Final FR/EIS will be prepared.  The 
Final FR/EIS will be available for viewing. A notice will be in the 

NEPA 
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Federal Register announcing the release of the Final FR/EIS. 

349, 671 I regularly see many low income, minority families and children, as 
well as disabled people, enjoying park amenities that will be lost or 
not fully mitigated including camping areas, trails, and wooded 
areas. The environmental justice impacts of the proposed project 
also have not been adequately characterized or mitigated in 
contravention of Executive Order No. 12898. 

All Americans deserve to be protected from environmental affects, 
and all deserve clean air, pure water, lands that are safe to live on, 
and food that is safe to eat -- not just those who can afford to live in 
the cleanest, safest communities. As such, the executive order was 
established to avoid disproportionately high and adverse human 
health or environmental effects of its programs, policies, and 
activities on minority and low-income populations. Chatfield does not 
create human health or environmental health type issues to anyone. 
With regard to recreation (which is not necessarily an emphasis of 
the EO), the Chatfield project does not disproportionately affect 
minority and low income communities, as all manner of people from 
the Denver area utilize Chatfield. In addition, affects to recreation 
are being dealt with in a manner to avoid any conversion of 
recreational use, and to create as like of a recreational experience 
as possible.  
Design and development of replaced facilities would be completed 
under current building codes, Colorado State Parks building 
requirements, and to meet Americans with Disabilities Act (ADA) 
requirements for public facilities. 

NEPA 

493 We are troubled by the Corps’ 404(b)(1) analysis in the DEIS. 
Omitting the majority of the wetlands and the aquatic ecosystem 
impacts of Chatfield Reallocation from the analysis sets a potentially 
dangerous precedent that could undermine the environmental 
conservation mandate of Section 404 of the Clean Water Act. 
Instead, the Corps should compare meeting Front Range water 
needs with several small-scale and less impactful projects – 
including Chatfield Reallocation – against the impacts of large-scale 
water imports from other river basins. 

The 404(b)(1) Guidelines are the substantive criteria used to 
evaluate discharges of dredge or fill material into waters of the U.S. 
under Section 404 of the CWA.  The reallocation of storage in 
Chatfield Reservoir (the Corps' action and subject of the FR/EIS) will 
not involve the discharge of dredge or fill material into Chatfield 
Reservoir. The action involves the Corps making a determination 
that the reallocation of storage is feasible and economically justified. 
The two federal agencies with jurisdictional authorities under the 
Clean Water Act – EPA and the Corps – coordinated extensively on 
the 404(b)(1) analysis applicable to this civil works project (see 
Appendix S, p. S-2 and Attachment 1). The scope of the draft 
404(b)(1) analysis in the Draft FR/EIS is consistent with the 
determinations of both agencies charged with implementing the 
CWA. Appendix W of the Draft FR/EIS addresses how activities that 
involve a discharge of dredged or fill material into a water of the U.S. 
comply with the guidelines. The Chatfield 404(b)(1) analysis (Draft 
FR/EIS Appendix W) evaluates the impacts of and alternatives to 
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the proposed discharges of dredged and fill material into waters 
within the scope of the Corps’ 404 regulatory jurisdiction. As 
recognized in the DEIS (Section 5.5.8; Appendix W), the relocation 
of certain recreation facilities and implementation of certain 
environmental mitigation activities, as proposed, would involve a 
404-regulated discharge. These 404-related discharge activities 
would involve an estimated temporary impact to about 5.5 acres of 
wetlands and a loss of about 6.9 acres of wetlands. An analysis 
pursuant to the criteria in the 404(b)(1) Guidelines was conducted to 
evaluate practicable alternatives to these proposed discharges. The 
analysis also considers the potential direct, indirect, and cumulative 
effects of the proposed discharges on the physical and chemical 
characteristics of the aquatic ecosystem, on biological 
characteristics of the aquatic ecosystem, on special aquatic sites, 
and on human use characteristics pursuant to the criteria and 
required factual determinations, evaluations, and tests in the 
404(b)(1) Guidelines.   

660 Colorado Parks & Wildlife has listed 15 anticipated recreational 
impacts and 9 anticipated fish and wildlife impacts, all of them 
negative. 

CPW has been and continues to be coordinated with in this planning 
effort. 

NEPA 

509, 526, 529, 537, 
605 

Alternative 1, the “no action” alternative does not consider the two 
distinct interpretations of a “no action” that must be considered (per 
NEPA). Also, per NEPA, it does not provide for a meaningful 
“baseline” against which other alternatives are measured; nor can 
building Penley Dam be considered a “predictable” action alternative 
in its stead. According to the July 29, 2011, Denver Post, developers 
scrubbed the Penley Reservoir project roughly a year before the 
DEIS was issued. The only viable No Action Alternative is to have 
Chatfield Reservoir remain as it is currently operated, and the water 
providers doing what they currently do. 

NEPA requires the scope of alternatives to the proposed action 
include the no action alternative, and other reasonable courses of 
action (including mitigation measures). Because the proposed action 
is a specific project (reallocation at Chatfield), it is logical and 
appropriate to identify another alternative(s) that would be likely to 
proceed in order to meet the purpose and need of identified in the 
DEIS. Penley and gravel pits reasonably represent the types of 
actions that the water providers would take if reallocation did not 
occur. The Penley project provides an appropriately developed 
alternative from which to make reasonable comparisons between 
the proposed action and alternatives. Although it is true that Douglas 
County Planning Commission rejected a proposal for the Penley 
Reservoir recently, that does not mean that the alternative does not 
provide a reasonable representation of a reservoir that might be 
constructed in the future. It is very clear that surface storage is the 
direction that water providers would proceed with, as groundwater is 
non-renewable, and a resource that water providers do not want to 
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be reliant on.  
There is no reason to consider a "do nothing" alternative (the other 
"no action" definition) in an analysis that includes implementing a 
project.  

529, 537 The Corps has not taken the required "hard look" as NEPA requires. 
We (Audubon) must express frustration that the Corps has shown a 
lack of receptivity to comments made by environmental, non-
governmental organizations as well as the state of Colorado. A lack 
of receptivity or concern to comments by those entities is evidence 
that the Corps is simply doing the DEIS to rationalize the decision it 
has already made. For example 1) the Corps has refused to provide 
visual representations of impacts; 2) it has refused to consider 
alternatives such as increased water conservation, use of alternative 
existing infrastructure, or storage in other existing reservoirs; 3) it 
disregarded information on bird species provided by a number of 
knowledgeable groups; 4) it has failed to respond to concerns 
expressed by Colorado Department of Natural Resources and State 
Parks to maintain the quality of the recreational experience at 
Chatfield State Park (Winstanley, ibid); 5) the Corps has made 
numerous policy exceptions to even make the Chatfield Reallocation 
feasible (reduction in costs of storage, waiver of the requirement to 
build facilities above the 10-year flood pool, and lack of 
conformance with its own policies regarding 404 (b)(1) guidelines). 

The Corps has taken an appropriately detailed look at possible 
environmental consequences of the proposed action in the 
FR/DEIS.  Scoping was conducted at the beginning of the process 
to help determine the scope of the main issues to be addressed in 
the FR/DEIS. To foster an open and honest process, as well as to 
help ensure appropriate scope of analysis, a number of entities were 
invited to participate in the Chatfield Reservoir storage reallocation 
study as Cooperating Agencies and Special Technical Advisors. 
These include selected federal, state, and local government entities, 
the project participants (i.e., water providers), and several 
environmental groups. The Cooperating Agencies and Special 
Technical Advisors were given the opportunity to participate in 
project meetings and review and comment on the Preliminary Draft 
chapters of the FR/DEIS, as well as help in developing evaluation 
criteria, analyzing impacts, developing mitigation strategies, etc. The 
FR/EIS has also undergone a chapter-by-chapter Internal Technical 
Review (ITR) by Omaha District staff (in addition to Cooperative 
Agencies, and Special Technical Advisors), an Agency Technical 
Review (ATR) performed by Corps of Engineers districts outside of 
the Omaha District, and an Independent External Peer Review 
(IEPR). In addition, the modeling performed by the Corps to quantify 
impacts to ecological resources, and develop ecologically based 
mitigation was evaluated by independent experts as part of the 
Corps' formal model review process. 

NEPA 

529 The Executive Summary should include more information. The 
summary is to provide, within its own pages, a summary of the 
major impacts. It must be rewritten to capture affects such as 
cottonwood forest loss, wetlands loss, firm/safe yield, etc. 

The Executive Summary discusses the alternatives considered, 
comparison of alternatives, trade off analysis, key risk and 
uncertainties and a discussion of the tentatively recommended plan.  
Reference is made to sections in the report where additional 
information can be found in detail.   

NEPA 

529 The Corps cannot eliminate reasonable alternatives simply because 
they require action by entities outside itself (Morton, 458 F. 2nd at 
836). Thus the Corps violated NEPA when it eliminated the Rueter-

Any water concept that is not available for use simply cannot be 
considered for detailed evaluation. Many concepts identified in the 
initial screening of water supply concepts were determined to have 
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Hess, South Platte, McLellan and Platte Canyon Reservoirs due to 
the owners having “no plans” to make it available. 

been already planned or allocated for use in other regional water 
supply strategies. 

529, 537 The Corps incorrectly tries to segment the Chatfield Reallocation 
plan. Segmentation is an attempt to avoid environmental regulation 
by dividing one project into smaller projects and not analyzing the 
impacts of the project as a whole. The 404(b) 1 analysis does not 
consider the affect of the entirety of the project. Rather, it only looks 
at the dredge and fill aspects, and ignores the other associated 
impacts. 

The Corps has evaluated the affects of all aspects of the 
reallocation in the EIS, and has not segmented portions of the 
project for purpose of justifying numerous segments individually.  

NEPA 

529, 554 Cumulative effects are insufficient. While this section mentions 
some projects/activities that may have a cumulative impact, there 
was no attempt to quantify the impacts. For example, the Denver 
Water projects – Chatfield Reservoir Drought Drawdown, Last 
Chance Water Diversion to Conduit 20 at Kassler, and the Denver 
Water Temporary Chatfield Pump Station – could have a significant 
impact on Chatfield Reservoir water levels.  

The CEQ section quoted in this comment refers to connected 
actions. The Corps assumes that the comment intended to refer to 
CEQ Regulation 1508.25(a)(2), which defines cumulative actions. 
As discussed in Chapter 4, Section 4.19.3, quantitative impacts for 
most of the projects are unavailable; however, the information that is 
available for the respective projects is described in that section. 
"Determining the Response of the Resource to Environmental 
Change," CEQ's Considering Cumulative Effects Under the National 
Environmental Policy Act (available at 
http://ceq.hss.doe.gov/nepa/ccenepa/sec4.pdf) states, "If cause-
and-effect relationships cannot be quantified, or if quantification is 
not needed to adequately characterize the consequences of each 
alternative, qualitative evaluation procedures can be used...Often, 
the analyst will be limited to qualitative evaluations of effects 
because cause-and-effect relationships are poorly understood or 
because few site-specific data are available" (p. 41).  
Additional clarification specific to the sited projects will be added to 
Chapter 4, Section 4.19.3, as the third paragraph of the section: 
Several of the listed cumulative actions could impact water levels in 
Chatfield Reservoir, including the Chatfield Reservoir Drought 
Drawdown, the Last Chance Water Diversion to Conduit 20 at 
Kassler, and the Denver Water Temporary Chatfield Pump Station. 
The Chatfield Reservoir Drought Drawdown involves use of stored 
water below 5,423 feet msl. During drought conditions, pumping 
would allow use of water in the drought pool, between 5,423 and 
5,385 feet msl. Similarly, the Last Chance Water Diversion project 
would divert water from Chatfield Reservoir only during drought 
conditions. The Temporary Chatfield Pump Station would allow 
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Denver Water to pump water from their existing water storage rights 
(between 5,432 feet msl and 5,427 feet msl). These projects could 
decrease pool levels related to water storage at or below 5,432 feet 
msl. Implementation of Alternatives 3 or 4 would not impact pool 
levels until water storage reached 5,437 ft msl, higher than the 
levels at which other proposed projects would affect pool levels. 
Pool level changes at Chatfield Reservoir under Alternatives 3 and 4 
would not be additive with pool level changes from other potential 
projects. 

529, 554 The cumulative affects analysis does not discuss flow depletions on 
the Platte River system. The DEIS notes there will be a reduction in 
flows below Chatfield but the cumulative impact section does not 
mention other proposed water projects that will also reduce flows in 
the Platte River. In addition, there is speculation that the water 
providers may acquire/transfer additional water rights, not described 
in the DEIS for Chatfield. This could lead to additional depletions. 
Cumulative impacts of the Chatfield project together with the Gross 
Reservoir expansion and other projects could be significant. These 
projects will enable Denver Water and other utilities to increase 
diversions and thus reduce flows in the South Platte River. The 
impacts of additional depletions from the Chatfield participants must 
be assessed – and mitigation prescribed – within the context of 
these larger cumulative impacts. 

Cumulative impacts of flow depletions on the Platte River system, 
including impacts associated with other proposed water projects, are 
discussed in Section 4.19.3. The following two paragraphs will be 
added to Chapter 4, Section 4.19.3, immediately following the 
second paragraph of that section: "The analyses in Appendices H, I 
and R included assessment of potential changes to downstream 
flows in the South Platte River under Alternative 3. Alternative 3 
would result in more available water storage in Chatfield Reservoir, 
which could reduce flows downstream. Under Alternatives 3 or 4, 
the Downstream Users (defined in Appendix R) would release their 
water right allocations from the reservoir and divert the water further 
downstream on the South Platte River. The Upstream Users would 
divert their water directly from Chatfield Reservoir and not release it 
downstream. The net effect of Alternative 3 on flows immediately 
downstream of the reservoir is small (a maximum of 2.8 to 7.3 
percent). Furthermore, all water projects with the potential to affect 
streamflows in the South Platte River downstream of Colorado in 
Nebraska are addressed under the South Platte Water Related 
Activities Program (SPWRAP) (see Appendix V, Attachment 1), 
which prevents detrimental cumulative impacts by evaluating each 
project. The lack of significant effects under Alternatives 3 and 4, 
combined with the broader consideration of the SWRAP makes the 
potential for cumulative effects on downstream flows of Alternatives 
3 or 4 with other water projects unlikely.  
The proposed alternatives, in combination with the list of past, 
present, and foreseeable future water development projects, may 
result in acquisition and transfer of water rights; however, changes 
in water rights are not anticipated to alter the hydrologic regime of 
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this river basin. As described in Section 4.3, when flows enter the 
reservoir, the first commitment would be to meet senior water rights 
needs. Once those needs were met, any excess flow would be 
retained in the available storage of the reservoir (below the 
maximum elevation of the pool containing conservation storage). 
After the water levels reached the base elevation of the exclusive 
flood control pool, any excess flows would be released downstream. 
Any project that may potentially impact the Platte River system 
would be permitted and operated in accordance with the Platte River 
Recovery Implementation Program (see Appendix V, Attachment 1). 
The overall cumulative impacts of flow depletions on the Platte River 
system would not likely be significant." 

529 The summary of scoping comments in Appendix S did not include 
those of ASGD. The comment period for scoping of issues for the 
DEIS began in November 2004 but was extended to March 10, 
2005; comments by ASGD were submitted March 5, 2005. 

 ASGD's letter of March 5, 2005 is cited in Appendix P ("Public and 
Agency Scoping Comments"); see Tracks 85-109 in the summary 
table in Appendix P.   

NEPA 

529 The letter from the U.S. Fish and Wildlife Service in Appendix X is 
only part of the Fish and Wildlife Coordination Act report. It amends 
the 2006 Planning Aid Report; together the two letters constitute the 
Draft FWCA report (Letter of Susan Linner, FWS to Kayla Uptmor, 
USACE, 07/8/10). The 2006 PAR should also be included in 
Appendix X. We note that the Service is concerned that 1) impacts 
be FULLY mitigated (emphasis ours); 2) mitigation occurs in 
advance of impacts to the extent possible; and 3) priority is to 
mitigate on/near the project site. We share these concerns as well. 

 The 2006 Planning Aid Letter will be added to Appendix X for the 
Final FR/EIS. 

NEPA 

537 When the U.S. Fish and Wildlife Service provides the Corps with a 
biological opinion in accordance with the ESA, it should be 
circulated to the public and subsequently appended to a 
supplemental DEIS and filed in the Record of Decision. 

The final biological assessment and the Service's Biological Opinion 
will be part of the final record. 

NEPA 

537, 605 In addition, selection of this preferred alternative is inconsistent with 
the Corps’ regulations that state, “The first step of mitigation 
planning is to seek to avoid or minimize harm.” 

As required by the National Environmental Policy Act of 1969 
(NEPA) and other applicable statutes, when formulating plans to be 
considered for a project, opportunities to reasonably avoid or 
minimize adverse environmental impacts and mitigation is required. 
Each plan formulated considered mitigation as an integral part of 
each alternative. For example, considerations of minimization within 
alternative 3 included reallocation from the conservation pool to 
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avoid flood impacts, minimizing take of trees by limiting clearing up 
to a certain elevation, consideration of ways to reduce amount and 
timing of pool level fluctuation and other adaptive management 
options to reduce overall mitigation needs.  

879 It would be helpful to have had this kind of dialogue at the front end 
of the process rather than at the end of the process. It is possible 
that millions of dollars could have been saved by the Feds and state 
if we had taken this back earlier. The state can always use the same 
dollars to support our other important resources such as medication, 
health care, and more drilling standards for the Colorado Oil and 
Gas Conservation Board. 

As required by the National Environmental Policy Act of 1969 
(NEPA), scoping was conducted at the beginning of the process to 
determine the scope of the main issues to be addressed in the EIS. 
The scoping process and concerns identified in scoping are 
discussed at section 1.7.3 of the report.  The Corps hosted scoping 
meetings for the public on October 26 and 27, 2004. An additional 
agency scoping meeting was held February 10, 2005. USACE 
received 29 verbal comments at the meetings, as well as 17 letters 
containing a total of 160 comments and 11 emails with comments, 
totaling approximately 200 individual comments.  Comments ranged 
from broad concerns to very specific positions or recommendations 
for analysis and provided input on all aspects of the FR/EIS process, 
including authorizations, alternative analyses, baseline conditions, 
impact analyses, and mitigation. 

NEPA 

285, 529 The discussion of noise impacts considers only noise during 
construction. However, some relocated facilities will be closer to 
Hwy 121. The DEIS needs to evaluate noise levels at the proposed 
sites of relocated facilities and their impact on park visitors’ aesthetic 
and recreational experience. Noise impacts don’t consider the 
affects of having less available land area available for land-based 
activities. Analysis needs to be conducted. 

Impacts under Alternatives 3 and 4 post-construction at the 
relocated facilities would not be substantively different than under 
Alternative 1. There would be only small changes in distance 
between the recreation facilities and Highway 121 under Alternative 
1 vs. Alternative 3. The following paragraph will be inserted at the 
end of Section 4.13.3, Alternative 3--20,600 Acre-Foot Reallocation 
(after the first paragraph on page 4-114), "No significant short- or 
long-term adverse impacts are anticipated from on- or off-site noise 
after construction. Distances between recreational facilities and 
Highway 121 (Wadsworth Boulevard) were evaluated for 
Alternatives 1 and 3. Because parking areas receive a high 
concentration of vehicle and traffic noise, noise levels would not 
change appreciably if parking lots moved closer to Highway 121 
under Alternative 3. The North Boat Ramp, Swim Beach, Catfish 
Flats and Fox Run picnic areas would move closer to Highway 121 
under Alternative 3 by approximately 210, 420, and 370 feet, 
respectively. With these small changes in proximity, noise levels 
from traffic on Highway 121 at the relocated facilities would not be 
significantly different after construction than traffic noise levels from 

Noise 
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at the current facility locations. As with Alternative 1, increases or 
decreases in noise levels would occur during various times of the 
year, typically correlated to the amount of recreational use and 
traffic at the time." 

162, 163, 250, 336, 
441, 607, 824, 868 

Many are suggesting that the wildlife will "Disappear." I don't 
agree. Wildlife will adapt to the new reservoir conditions. Birds and 
other animals will have new edges and habitats to use. Even when 
Chatfield was originally built, some folks didn't want it, saying it 
would ruin the area and habitats. The habitats survived, and have 
flourished. 

Comment Noted. noted 

57, 61, 76, 98, 118, 
125, 127, 129, 130, 
135, 137, 179-182, 
184-185, 192, 193. 
194, 196, 197, 199, 
200, 201, 202, 205,  
208, 209, 215, 225, 
228, 229, 230, 232,  
243, 251, 252, 253, 
255, 284, 304, 313, 
314, 329, 375, 461, 
465,466, 467, 476, 
518, 541, 545, 551, 
568, 573, 574, 584, 
628, 702, 709, 711, 
721, 724, 728, 767, 
784, 862, 868, 872, 
893, 896 

The proposed mitigation environmental impacts have been 
sufficiently identified and will be responsibly mitigated by the water 
users. 

Comment noted. noted 

132, 136, 205, 217, 
243, 250, 274, 356, 
364, 388, 451, 479, 
554 

It is an environmental challenge for water providers to come up with 
a solution that minimizes the impacts of water projects. 
Environmentalists seem to oppose every effort to construct new 
water storage, and therefore Chatfield is a must, since the impacts 
of the reallocation compared to new dams is less. Chatfield 
Reallocation exemplifies the opportunities available to state water 
planners to meet reasonable anticipated water needs without 
building expensive, energy-consuming, and environmentally-

Comment noted. noted 
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damaging large-scale concrete and steel water project proposals. 

266, 270, 272, 275, 
276, 277, 278, 281, 
283, 287, 288, 294, 
297, 298, 311, 315, 
317, 327, 331, 332, 
335, 341, 342, 345, 
346, 350, 354, 365, 
366, 367, 369, 370, 
371, 373, 374, 380, 
386, 387, 390, 391, 
402, 403, 409, 423, 
427, 434, 458, 475, 
488, 493, 495, 496, 
503, 508, 512, 513, 
514, 516, 519, 526, 
527, 528, 529, 531, 
534, 535, 542, 543, 
547, 548, 549, 550, 
552, 559, 566, 586, 
589, 590, 591, 592, 
601, 605, 611, 618, 
623, 626, 629, 630, 
632, 634, 635, 638, 
639, 640, 641, 642, 
643, 644 

Agricultural and residential users of the increased water dominate 
the study group and thus it appears heavily biased. 

Information in the feasibility report and environmental impact 
statement was based on science and prepared by technical experts 
with expertise in several fields but particularly within areas of 
engineering, environmental sciences, recreation and economics. 

Planning 
Process 

59, 179-182, 184-185, 
193. 194, 196, 199, 
200, 202, 205,208, 
209, 217, 218, 229, 
230, 243, 379, 
465,466, 467, 481, 
541, 568, 691, 709, 
711, 785, 786, 852, 
854, 860, 862, 890, 
893 

The project is a great example of cooperation to secure water 
supplies in the Denver Metropolitan area. The Reallocation project 
has been developed using a very open and inclusive planning 
process. 

Comment noted. Planning 
Process 
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135 This is an impressive document combining the work of the USACE 

and many agencies in determining the best course of action for the 
benefit of the Denver Metro area. The Corps has used scientific 
based inquiry and objective analyses in making a strong, evidence 
based case for Alternative 3. 

Comment noted. Planning 
Process 

170, 183, 362, 561, 
660, 671, 663, 814 

How come the general public has not been properly informed? Give 
everyone who goes to the park this information and see what the 
consensus will be. Few people (by design) are aware of what is 
about to happen to one of our closest and yes greatest Colorado 
(Denver Metro Area) recreation areas. Why wasn't the 
"environmental impact statement" available at Chatfield? It could 
have been handed out at the booths, upon request of an individual. 
Please make public meeting posters available ASAP. 

The release of the draft FR/EIS was posted in the Federal Register 
on June 8, 2012.  The Corps of Engineers sent a press release out 
as well.  A hard copy of the Feasibility Report/Environmental Impact 
Statement was available at each of the 3 public meetings for 
viewing. CD's were available to the public to take home with them 
as well.  A copy of the Feasibility Report/Environmental Impact 
Statement was available at Chatfield Visitor Center and at the 
following locations:Highlands Ranch Library, 9292 Ridgeline Blvd., 
Highlands Ranch, CO  80129, 303-647-6642.Colorado Water 
Conservation Board, 1313 Sherman Street, Room 721, Denver, CO  
80203, 303-866-3441.Columbine Library, 7706 West Bowles 
Avenue, Littleton, CO  80123, 303-235-5275. Lincoln Park Library, 
919 7th Street, Suite 100, Greeley, CO  80631, 970-546-
8460.Aurora Public Library, 14949 E. Alameda Parkway, Aurora, 
CO  80012, (303) 739-6600 Information was/is  available on the 
following two 
links:http://www.nwo.usace.army.mil/Missions/CivilWorks/Planning/
PlanningProjects/ChatfieldReallocationStudy.aspxhttp://chatfieldstud
y.org 

Planning 
Process 

411 p. ES 6, 2nd para - The old P&G criteria of “completeness, 
effectiveness and acceptability” are non-operational as they always 
have been. 

As specified by the Economic and Environmental Principals for 
Water and Related Land Resources Implementation Studies, 
paragraph 5.d, these criteria will be considered in making a final 
determination regarding the allocation of storage at Chatfield 
Reservoir for municipal and industrial water supply purposes. The 
criteria were also considered in preparation of the draft report. 

Planning 
Process 

502 Approval of the FR/DEIS should not be granted until finalized plans 
for these amenities can be provided as a part of the FR/EIS for 
public review. 

Figures 3-15 and 3-16 will be revised to include Douglas County's 
"Riparian Conservation Zone" and the U.S Fish and Wildlife 
Service's designated critical habitat for Preble's. 

Planning 
Process 

502, 506 If a reallocation is to occur, it should offer a mitigation and recreation 
modification plan that gives back to the public existing or enhanced 
levels of resource benefits currently provided at Chatfield State 

Some recreation resources at Chatfield State Park, such as mature 
trees, will be replaced by planting as part of recreation modifications 
and the compensatory mitigation plan. However, the planted trees 

Planning 
Process 
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Park. will require a decade or longer to grow to maturity; this was a major 

factor in the reduction in recreation benefits at Chatfield State Park 
due to reallocation for Alternatives 3 and 4. The costs of reallocation 
for the tentatively selected plan (Alternative 3) were calculated two 
ways; one way used National Economic Development (NED) costs, 
which include lost recreation benefits; the other way used financial 
costs only. Alternative 3 was the least costly plan for both methods.  

526 The report should provide standard error estimates for all critical 
numbers. 

All appropriate guidance was considered in the preparation of the 
analysis. The addition of risk analysis using a Monte Carlo 
simulation or other tool, as required in some other Corps studies, 
would not add appreciably to the decision to be made while adding 
significantly to the cost and complexity of the study.   

Planning 
Process 

529 Other constraints listed in Chapter 2 include “Maintain the 
conservation pool in Chatfield between 5,423 ft. msl and 5,432 ft. 
msl…” Alternatives 3 and 4 violate this study-specific constraint, 
which suggests they should not even have been considered.  

The constraint is specific to the legal requirements of the contract 
between the Corps and state to maintain water in the lake. The 
remaining portion of that constraint states "...consistent with the 
contract between the Corps of Engineers and the state of Colorado 
(March 1, 1979). The state of Colorado signed an agreement with 
Denver Water granting them the exclusive right to store water in 
Chatfield in the conservation pool. Storage below 5,432 ft. msl 
cannot be reallocated because of the in-place contract and 
agreement." Thus, water could not be reallocated from the existing 
pool due to this constraint.  

Planning 
Process 

529 Constraints also include “public acceptability” but the providers and 
the Corps have made little attempt to engage a broad spectrum of 
the public to determine “acceptability” of the project. Most of the 
testimony at the public meeting of 6/26/2012 strongly opposed the 
reallocation. The Chatfield providers have used a coordinated PR 
effort to solicit local government support but this differs radically 
from an open and honest public discussion of project impacts.    

Acceptability is the workability and viability of the alternative plan 
with respect to acceptance by federal and non-federal entities and 
the public and compatibility with existing laws, regulations, and 
public policies. However, just because a plan is not the preferred 
plan of a portion of the public does not make it unacceptable ipso 
facto. Obviously, the extent to which a plan is welcome or 
satisfactory is a qualitative judgment. Nevertheless, discussions as 
to the degree of support (or lack thereof) enjoyed by particular 
alternatives from a community, agency, or organization will be 
considered prior to carrying the alternatives forward for 
implementation. The final EIS will contain an update to Chapter 6 
"Public Involvement, Review, and Consultation" of the report that 
captures discussion of all public comments received during the 
public review of the draft and the public hearings. 

Planning 
Process 
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It is noted that much of the testimony at public hearings held on 
6/26/2012 were against a reallocation, but much of the testimony at 
the public meetings of 6/25/2012 and 6/27/2012 had testimony that 
were largely in favor of a reallocation.  

372, 509, 604 Overall, there will be a loss of 500 acres of land from the park. 
Water providers are mitigating facilities, so why not make them 
replace the 500 acres as well? The people using this park are 
effectively all being herded into a smaller and smaller corner and 
told to enjoy it to the same level of recreation.  

The National Park Service's October 4, 2012 letter (Appendix S, 
Attachment 3) states that this change of land acres to water acres is 
not a section 6(f) (3) conversion to non-recreational uses under the 
Land and Water Conservation Fund program; therefore, 
replacement of this land acreage is not required. Many Chatfield 
State Park visitors would not experience the same level of 
recreational enjoyment after reallocation; this is documented in 
Appendix T. Recreational benefits for land/vegetation-based 
activities, such as picnicking, wildlife viewing/photography, 
environmental interpretation/education, horseback riding, and 
training dogs for tracking or search and rescue, are reduced more 
than other activities at Chatfield State Park due to greater reductions 
in visitation (Appendices T and U) and in recreation value per day 
(Appendix T). However, this reduction in benefits was not great 
enough to outweigh cost factors in selection of Alternative 3 as the 
tentatively selected plan.   

Rec 

139, 336, 338, 441, 
451, 541, 585, 607, 
725, 870 

Although I understand there will be disruptions in the way I currently 
use Chatfield, I think it's a worthy tradeoff considering our 
community's need for water storage.  

Comment noted. Although the recreation modifications will provide 
the same amount and type of recreational facilities as the existing 
facilities they replace, there will be some changes to which Chatfield 
visitors will need to adjust.  

Rec 

32, 80, 95, 101, 102, 
103, 105, 120, 123, 
135, 148, 153, 154, 
157, 160, 161, 169, 
170, 171, 183, 188, 
204, 211, 233, 235, 
238, 239, 241, 245, 
256, 259, 264, 266, 
269, 270, 271, 272, 
275, 276, 277, 278, 
280, 281, 283, 285, 
286, 287, 288, 289, 

I am a user of the state park and/or I understand how important the 
park is to people. I do not want to see it change for the worse. 
Recreational uses of the state park will be greatly diminished for 
the benefit of water supply. Sacrificing one of the few recreational 
areas in the metro area, and one of the most highly used parks in 
the state is not the correct solution to water supply. 

Chatfield State Park recreational facility modifications due to the 
reallocation will result in the same number and amount of 
recreational facilities after reallocation as exist now (Appendix M). 
These facilities will be new, whereas many facilities they will replace 
are about 30 years old. However, it will take time for newly planted 
woody vegetation to grow to maturity, and as it matures there is 
expected to be less reduction in visitation of tree-oriented picnickers, 
horseback riders, and those engaging in wildlife 
viewing/photography and environmental interpretation/education. 
Overall reductions in visitors to Chatfield State Park (not taking into 
consideration that many "lost" Chatfield visitors would actually 
recreate at substitute sites) would be 17.6% during construction, 

Rec 
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290, 291, 292, 293, 
294, 297, 298, 300, 
302, 310, 311, 312, 
315, 317, 319, 324, 
325, 326, 327, 331, 
332, 335, 337, 339, 
340, 341, 342, 344, 
345, 346, 349, 350, 
352, 353, 354, 358, 
362, 365, 366, 367, 
368, 369, 370, 371, 
372, 373, 374, 376, 
380, 381, 384, 386, 
387, 389, 390, 391, 
392, 393, 394, 396, 
397, 401, 402, 403, 
406, 409, 410, 412, 
413, 415, 423, 425, 
427, 432, 433, 434, 
438, 442, 446, 448, 
453, 454, 458, 464, 
471, 472, 473, 475, 
478, 487, 488, 495, 
496, 500, 503, 505, 
506, 507, 508, 509, 
510, 511, 512, 513, 
514, 516, 517, 519, 
521,524,  526, 527, 
528, 529, 530, 531, 
532,  534, 535, 536, 
537, 538, 539, 540, 
542, 543, 547, 548, 
549, 550, 552, 557, 
558, 559, 560, 562, 
563, 565, 566, 572, 
579, 581, 582, 586, 
589, 590, 591, 592, 

9.4% during the first 5 years after reallocation, and 4.1% during 6-50 
years after reallocation (Appendices T and U). 
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593, 594, 595, 597, 
598, 599, 601, 605, 
606, 611, 614, 615, 
617, 618, 619, 620, 
621, 622, 626, 629, 
630, 632, 634, 635, 
638, 639, 640, 641, 
642, 643, 644, 646, 
647, 650, 653, 655, 
658, 666, 667, 668, 
669, 670, 671, 663, 
794, 795, 796, 797, 
798, 799, 800, 801, 
807, 808, 810, 811, 
812, 813, 816, 817, 
818, 821-823, 825-
851, 865, 873, 879, 
883 
18, 139, 192, 201, 
202, 205, 243, 284, 
296, 329, 364, 476, 
520, 541, 570, 701, 
717, 728, 824, 870, 
872 

The project, as planned, is balanced, and creates a win-win. Water 
supply can be provided at the reservoir, while recreational 
modifications will be sufficient to maintain a "like experience" at 
Chatfield. New recreation facilities will benefit many in this area. In 
addition, it is not uncommon for grass and wildlife to thrive in 
reservoir areas that were previously flooded. And of course, while 
those areas were covered with water, they greatly expanded flat 
water for both waterfowl and other forms of open water recreation, 
concluding that periodic increased water levels are only a negative 
impact to recreation is unsupportable. 

Many buildings/facilities associated with the shoreline will be 
reconfigured to account for additional water level fluctuations. This 
will include newly constructed facilities to replace those impacted by 
additional water. The recreational modification plan is meant to not 
necessarily improve facilities, but to facilitate an equal recreational 
experience at Chatfield. 

Rec 

285 It needs to be recognized that the recreation season is year round at 
Chatfield State Park. 

It is recognized that Chatfield visitation occurs year-round. Table 3 
of Appendix T shows visits per month for each activity. Table 3 
shows that for all activities combined, visits occurring from April 
through September constitute over three-fourths of total annual 
visits.  

Rec 

236 Would the stables be relocated and is this cost included in the plan? The stables will not need to be relocated, but many of the equestrian 
trails will need to be relocated. Relocation of inundated trails is 
included in the estimated cost of recreation modifications. 

Rec 
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279 I am curious if the proposed improvements include changes to the 

day use areas and campgrounds. 
The campgrounds, model airplane area, no-leash dog exercise 
area, and Spring Gulch equestrian area would need no 
modifications. The remaining day use areas would need 
modifications, and many segments of equestrian trails, 
pedestrian/bicycle trails, and trails used for hiking and wildlife 
viewing/interpretation would need to be relocated. 

Rec 

8 Study is flawed, as USACE cannot value recreation as a primary 
use of the facility since that is not part of its core missions - 
therefore USACE cannot correctly value the loss of recreational 
opportunities for the public caused by the proposed project, nor re-
create similar recreation opportunities.  

USACE, Authorized and Operating Purposes of Corps of Engineers 
Reservoirs, July 1992, Washington, DC, p. E-15 lists four purposes 
for Chatfield Dam and Lake that are both authorized and operating 
purposes: recreation, flood control, fish/wildlife, & water supply. 
Engineer Regulation 1105-2-100, Appendix E, Civil Works Missions 
and Evaluation Procedures, Section VII - Recreation and USACE 
Economic Guidance Memorandum 11-03, Unit Day Values for 
Recreation for Fiscal Year 2011, were used in determining the 
National Economic Development (NED) recreation benefit losses 
over the 50-year period of analysis for Chatfield Reallocation 
Alternatives 3 & 4.  

Rec 

148 Is it true that during same period when the park is at peak use, 
water will tend to be at its lowest, thus affecting recreation to a great 
degree? 

Appendix B, Water Control Plan, Section 7-06, states that the 
governor of Colorado has obligated the state to provide sufficient 
water to fill the reservoir to elevation 5432.0 feet above mean sea 
level and to replace annual evaporation losses. The agreement with 
Denver Water to maintain its water levels within the multipurpose-
conservation pool at or above 5426.94 feet above mean sea level 
from May 1 to August 31 each year, except during a severe and 
protracted drought, is still in effect after reallocation. The Water 
Providers will store their water above that of Denver Water, whose 
stored water would keep water elevations from falling below 5426.94 
feet during the summer recreation season even if the Water 
Providers release all their stored water, unless there is a severe and 
protracted drought.   

Rec 

151 Having more water in storage would help alleviate low water years 
at Chatfield with regard to recreation. 

This is true, and the bottom elevation of boat ramps will extend to 
allow boat launching down to 5423.0 feet above mean sea level, the 
lowest elevation at which water can be released by Denver Water. 

Rec 

525 The Swim Beach Inventory in the Recreation Facilities Modification 
Plan is incomplete as a launching area for hand-launched boats is 
not considered. Replacing affected facilities and use areas in kind 

Your comment will facilitate the non-federal sponsor's siting and 
design of the area for hand launching boats to achieve a 
recreational experience as similar as possible to the experience 

Rec 
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cannot be met if there is not consideration of the impacts and 
appropriate mitigation for this use. An “in kind” use area for hand 
launched boats would be an area in the no wake zone within the 
same walking distance from the current parking lot to the most 
frequent water line. 

provided by the current boat hand-launching site. 

529 Description of relocation of some recreation facilities is missing in 
Appendix M - 1) There are no picnic areas mentioned in the list of 
relocated facilities at Massey Draw; 2) no mention of the old asphalt 
trail on the west side of the South Platte River, south of the main 
park road; 3) horse trails on both sides of the river. 

Page A1-4 of Appendix M lists the relocation of 8 picnic tables at 
Massey Draw. Figure 3-13 shows planned trails south of the main 
park road near the South Platte River. The horse trails do not show 
up on any existing maps and will be part of more detailed design 
activities, which will include Colorado Parks and Wildlife employees. 

Rec 

529 Relocation of picnic areas will involve bringing in fill material to 
elevate them above the 5444’ msl line. How these facilities will be 
accessed at high water, how they will be protected from wave 
action, and how they will be made accessible to visitors with 
disabilities is not discussed.  

These concepts will be part of the design process and involve 
representatives from Colorado Division of Parks and Wildlife and the 
Corps of Engineers. 

Rec 

529 A definitive plan for the marina relocation has not been finalized, 
and costs included in the mitigation calculations will have to be 
adjusted when that occurs.  

The feasibility study does include costs appropriate for feasibility 
level analysis. Feasibility studies and NEPA do not require final 
design or final costs be completed, just that costs are developed in a 
comparable manner across all alternatives so reasonable 
comparisons may be made between alternatives. 

Rec 

628 Chatfield State Park will be required to increase its daily, weekly and 
monthly operation and maintenance of those facilities to adjust for 
the fluctuations in water levels. Chatfield State Park, and perhaps its 
concessionaires, will also experience a loss of revenue from 
decreased visitation; first during the initial mitigation process and 
later as a result of less usable park land and watchable wildlife, and 
more closures of park facilities located within the 10-year flood 
plains. We strongly suggest that, an explicit term and condition 
should be included in the ROD requiring the Chatfield Water 
Providers to reimburse Parks and Wildlife for all lost revenue and 
increased operational and maintenance costs throughout the life of 
the project. 

The recreation modification plan is considered to be an integral 
component of the tentatively Federally Recommended Plan, as it is 
required to address the adverse impacts caused by operating the 
reservoir under the new system, which involves a significant change 
in how water levels fluctuate within the reservoir. The recreation 
modifications can be fully accomplished within the current 
boundaries of Chatfield State Park, and are considered sufficient for 
maintaining recreational purposes of the Corps' project.  
The DEIS does identify that while it is outside of the tentatively 
Federally Recommended Plan, the water providers would reimburse 
Colorado State Parks and the marina operators on an annual basis 
for lost revenues that result as a consequence of reallocation, as 
well as any increased costs that Colorado State Parks incurs. The 
water providers are currently working with the Colorado Parks and 
Wildlife to provide additional assurances of a like recreational 
experience, to compensate State Parks for lost revenue or 

rec 
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increased costs, and to provide ecological benefits above and 
beyond where the CMP has planned to replace ecological functions 
identified to be significantly affected. 

5, 66, 211, 443, 506, 
604, 614, 667, 801, 
809  

Boating will be affected - Examples include: hazards due to shallow 
areas and associated debris; shoreline for launching sailboats will 
be affected; relocation of boat ramps and marina will be problematic 
due to lay of land. 

The boat ramp and marina facility modifications will be well 
designed, and existing topography will be regraded to provide as 
much functionality as currently exists regarding boat launching. In-
kind recreation modifications are required, so existing sailboat 
launching facility characteristics will be reasonably accommodated 
in the marina/south boat ramp area modification designs.   

Rec-Boat 

514, 515, 529 The study does not seem to include the recreational impact the 
water allocation plan would cause to the horse stable concessions, 
its clients, and the community. A large part of the enjoyment of 
these trails are the horseback rides around and through the 
Cottonwood areas and the gravel ponds on the south end of the 
reservoir that will be destroyed by the water allocation plan. It will 
not be easy to reroute trails to allow one hour or 2 hour rides to take 
place within, or partially within a wooded setting. The woods is what 
makes the rides so appealing. The horse stable concession would 
need to be relocated in order to serve our clients. 

 It is not accurate to say the gravel pond on the south end of the 
reservoir is being destroyed; instead it is being saved by new 
berming around it and other measures.  The majority of the features 
on the south end of the park that are used by the horse stables are 
not being significantly changed or impacted by the reallocation 
project and are not judged to require a relocation of the horse stable 
concession to serve its clients.   

Rec-Horses 

515, 529 Some borrow sites will be located adjacent to the stables, causing 
stress to the animals, and making rides unpleasant to clients. 

Efforts will be made to minimize effects to animals and riders by 
using barrier fencing and timing the construction to seasons when 
there is less riding. 

Rec-Horses 

66, 80, 169, 259, 278, 
303, 395, 397, 400, 
450, 498, 519, 856 

Loss of the gravel ponds would be devastating. These ponds are 
currently separate water features from the lake, and they provide a 
much‐appreciated haven for park visitors who prefer to recreate 
away from the more intense water recreators (i.e. powerboaters, 
etc.). These ponds are also important to maintain, as they serve as 
important venues for other specific uses that the lake cannot 
provide, such as emergency rescue training, open water swimming, 
scuba certification, etc. 

The great majority of visitors to the gravel ponds use the large 
gravel pond; this is the gravel pond where scuba diving certification 
training, open-water/long-distance swimming, and water rescue dog 
training occur. The large gravel pond will not be inundated after 
reallocation because it will be protected by a berm/dike (Appendix 
M, pp. 3-12 and 3-13). The Kingfisher Day Use Area will be 
relocated to the west, with facilities similar to the existing ones, 
including trail connections; borrow area configuration would be done 
to enhance the fishing opportunities and recreation experience 
(Appendix M, pp. 3-12 and 3-13). 

Rec-Ponds 

856 We support the mitigation in Alternative No. 3 where a berm is built 
that saves the lower Platte from being flooded. We have 
approximately 1,000 of our members swim out there each summer 
between May and September. 

Comment noted. Rec-Ponds 
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5, 125, 151, 395, 439, 
440, 443, 502, 506, 
525, 544, 604, 628, 
647, 671, 672, 663, 
798, 799, 803, 807, 
809, 811, 812, 821, 
857, 879 

Shoreline dependent recreation will now need to deal with much 
larger beaches, with the water's edge being much further away from 
facilities than they used to be. Impacted recreation due to this 
include the swim beach and picnic areas. Water availability on a 
sporadic basis would create problems with facilities being usable, 
etc. (e.g. Boat ramps high and dry). How will this be addressed? 
Safety concerns will be an issue if kayakers and rowers have to 
launch at boat ramps because we cannot carry our boats from the 
parking lot to the water line at the swim beach.  
Recreational facilities may often be located a considerable distance 
from the physical water level, and 587 acres of land that is 
intermittently inundated with water stored in the reallocated space 
will become unusable for recreation.  
Will the boating area increase? 
When reconfiguring the docks and boat ramps, suggest that you 
remove the docks from the boat ramp and relocate them to some 
point away from where traffic loads and unloads boats. This would 
allow boaters to either come in and pickup/drop‐off a driver without 
disrupting loading/unloading. 

Boat ramps would be constructed to extend to the elevation of the 
existing ramps in order to operate at low water levels (Appendix M, 
p. 3-2).  The swimming beach area will be regraded at a greater 
slope to minimize the distance between shore facilities and the 
water's edge at low water conditions (Appendix M, p. 3-6). For picnic 
areas inundated at 5,444 ft msl, the same number, type, and 
capacity facilities would be developed at a higher elevation, in 
reasonable proximity to restrooms and parking.     
The National Park Service's October 4, 2012 letter (Appendix S, 
Attachment 3) states that this change of land acres to water acres is 
not a section 6(f) (3) conversion to non-recreational uses under the 
Land and Water Conservation Fund program; therefore, 
replacement of this land acreage is not required. Recreational 
activities will still be allowed to occur in areas affected by water level 
fluctuations. However, it is documented that many Chatfield State 
Park visitors would not experience the same level of recreational 
enjoyment after reallocation (Appendix T). Recreational benefits for 
land/vegetation-based activities, such as picnicking, wildlife 
viewing/photography, environmental interpretation/education, 
horseback riding, and training dogs for tracking or search and 
rescue, are reduced more than other activities at Chatfield State 
Park due to greater reductions in visitation (Appendices T and U) 
and in recreation value per day (Appendix T). However, this 
reduction in benefits was not great enough to outweigh cost factors 
in selection of Alternative 3 as the tentatively selected plan.   

Rec-Shore 

86, 234 New developments have been put on hold due to the inability to 
provide an acceptable water supply for fire suppression, as required 
by local fire codes. Water supplies for fire suppression for residential 
and wildland fire fighting is of great concern. There are several 
areas in the south metro area that lack a water supply, presenting 
operational challenges for firefighting, and additional equipment 
costs for water tenders. 

Comment noted. Safety 

460 3.8.1, p. 3-48. - The USFWS 2002 list of Birds of Conservation 
Concern was updated in 2008. Species listed for USFWS Region 6 
have changed. See: 
http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialT

The list of Birds of Conservation Concern in Section 3.8.1 will be 
updated based on USFWS' 2008 publication. 

Sp.List 
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opics/BCC2008/BCC2008 .pdf for the current list.  

3, 211, 223, 224, 263, 
269, 302, 321, 340, 
349, 361, 377, 381, 
410, 412, 420, 453, 
486, 488, 503, 507, 
509, 524, 526, 529, 
537, 539, 553, 558, 
563, 602, 615, 623, 
660, 669, 663, 821, 
874 

A close examination of the records of bird species (and other 
species) observed in the park in breeding, migration and wintering 
seasons must be done and accurately reported in the DEIS. The 
current inaccuracies result in an understatement of biological 
resource values of bird species and influence the Ecological 
Functions Approach and mitigation plan. Many dozens of bird 
species present at Chatfield were left out of the study, and well-
documented bird counts done over past years, throughout the year, 
from multiple park locations, were rejected in favor of a cursory two-
day bird count for the FR/EIS. The expert on reptiles and 
amphibians pointed out that FR/EIS information on them came from 
a field guide with no specific reference to Chatfield, and that it 
included many southwest American species not found in the park.  
---I was dismayed at the use of the data in Appendix Q as a basis 
for measuring bird diversity as recorded in Table 3‐3 in the DEIS. 
There is no indication of methodology (Area of observation points? 
Time of day and number of hours of observance? Number of 
observers? Time between the two observations in June? Weather? 
Possible singularities of 2006?). Basically the data, as presented, 
are uninterpretable. It is no wonder that Western Meadowlark and 
Lark Sparrow (grassland ground nesters), some of whose habitats 
will be affected, were not listed since only 3 habitat types (wetland, 
shrub, tree) were sampled. Because Table 3-3 does not contain 
information from the bird counts mentioned above, and it is unclear 
exactly where the data come from, the figures under-represent the 
bird resource at Chatfield and bias the mitigation process. 
---The Northern Leopard Frog, designated a Species of Special 
Concern in Colorado, was also left off the FR/EIS list even though 
Chatfield is one of the very few places it is currently found. This 
rushed treatment of critical wildlife species casts substantial doubt 
on the Corp’s objectivity and commitment to preserving wildlife. 
---Beaver are a keystone species and are not mentioned once 
except in reference to beaver ponds when mentioning frogs. There 
are several beaver dams along this length of river, and incredibly 
beautiful habitat treasured by humans and animal species alike. 

 The point count survey was just one of many tools and resources 
considered in developing the technical approach and mitigation plan 
for addressing impacts to avian resources at Chatfield.  Data 
reviewed and evaluated by the Ecological Functions Technical 
Committee included bird surveys conducted at Chatfield State Park 
by Hugh Kingery, Joey Kellner, and others, with additional 
supporting information from the Colorado Breeding Bird Atlas, 
Rocky Mountain Bird Observatory, Colorado Urban Wildlife 
Partnership, and Colorado Parks and Wildlife. Furthermore, the 
"Final Ecological Functions Approach for Terrestrial Habitats at 
Chatfield Reservoir" (ERO, 2009) describes how sensitive species 
were selected by the technical committee. Sensitive species are 
defined as federal- or state-listed species, and species tracked by 
the Colorado Natural Heritage Program (CNHP) and Birds of 
Conservation Concern (BCC) for Regions 16 (Southern Rockies) 
and 18 (Shortgrass Prairie).  A list of sensitive species based on the 
data sources described above was compiled and reviewed by the 
committee. Each sensitive species was placed into appropriate 
habitat(s) by season of occurrence based on literature accounts, 
professional opinion, and the consensus expertise of the committee.  
Each species was placed into one or more of the five mapped 
habitat types based on its primary season of use within the Chatfield 
basin: year-round, summer (breeding), winter (nonbreeding), and 
migration.   
The approach to conducting the 2006 point count surveys was 
discussed with and reviewed by the U.S. Fish and Wildlife Service. 
The FR/EIS indicates that the data presented in Table 3-3 and 
discussed in the text are from 2006, however, we will revise the text 
to further clarify that it is from the June 2006 field studies conducted 
by the Corps' contractors. We will delete the reference to Audubon 
Society of Greater Denver regarding Table 3-3 to make it clear that 
ASGD's data were not used in the table. As indicated in the 
response to Audubon's comment below (regarding Tables 3-3 and 
C-1), the point count survey was just one of many tools and 
resources considered in developing the technical approach and 
mitigation plan for addressing impacts to avian resources at 

Sp.List 
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Chatfield. As stated in the "Final Ecological Functions Approach for 
Terrestrial Habitats at Chatfield Reservoir" (ERO Resources, 
December 15, 2009) under species richness and abundance 
“Available data from bird species lists collected by Chatfield State 
Park and Audubon, and surveys conducted by volunteers and 
experienced birders were reviewed and evaluated by the 
committee.”  These data and surveys included bird surveys 
conducted at Chatfield State Park by Hugh Kingery, Joey Kellner, 
and others, with additional supporting information from the Colorado 
Breeding Bird Atlas, Rocky Mountain Bird Observatory, Colorado 
Urban Wildlife Partnership, and Colorado Parks and Wildlife. 
Additional bird species will be added to Appendix F based on 
Kellner and Spencer (2006) to supplement the list prepared by 
Kingery, Kellner, and Rau (Colorado State Parks, 1998). Bird 
species information will also be added to Appendix F based on 
Hugh Kingery's comment letter (August 14, 2012), and information 
from Joey Kellner at the Public Hearing held June 26, 2012.                                                                                                                                                       

    The northern leopard frog is discussed in the Public Draft, however, 
additional information on this species from Baker and Farah (2009) 
will be added to Chapters 3 and 4 of the FR/EIS, and this species 
will be added to Appendix F. The reptile and amphibian species 
reported at Chatfield by Baker and Farah (2009) will be added to 
Chapter 3 of the FR/EIS and Appendix F.   
Beaver do occur at Chatfield Reservoir and are included in the list of 
mammals in Appendix F; they will also be added to the text (Section 
3.8.1). 

  

493 I examined a few of the many issues related to the DEIS’ dismissive 
stance toward conserving existing ecosystems and robust species 
diversity. Extensive, carefully accumulated and compiled data on 
bird species and activities in Chatfield State Park was given to two 
different parties working on the DEIS. Yet the authors and 
contractors apparently didn’t consider the losses of nature’s 
resources to be serious enough for them to even utilize this and 
other data available to them free when trying to estimate the value 
of the habitat within the Park. 

See 114 Sp.List 
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3, 526 Perhaps because aquatic habitats were not considered, the 

surveyors somehow managed to miss several species that would be 
decimated by the Reallocation Project: the American Dipper, which 
feeds on invertebrates in the South Platte River, and the Common 
Merganser and Wood Duck, which nest in the cavities of the mature 
trees that the Reallocation Project would remove. 

The American Dipper, Common Merganser, and Wood Duck all 
occur at Chatfield Reservoir and were cited in Appendix F of the 
Draft FR/EIS. 

Sp.List 

570, 663 Appendix F lists species of mammals, birds, reptiles, and 
amphibians known to occur in the project area. As noted in footnote 
(c), species characterized in Colorado State Parks (1998) as 
"Infrequently Seen" are not included in the table. We suggest that 
the Appendix F table include species even if they occur infrequently 
at Chatfield State Park. The Corps should consider combining the 
Colorado State Park's 1998 list with data that have been provided 
by J. Kellner (2006). We also note that the northern leopard frog is 
discussed in the Draft FR/EIS as a Species of Concern (Draft 
FR/EIS, pages 2-72; 4-99; 4-103; 4-157; 5-12), but needs to be 
added to the Appendix F table at page F-7 (Kellner, J. and Spencer, 
A., Checklist of the Birds of Chatfield State Park, 2006). 

Appendix F was revised to include bird species from Kellner 2006 
and the leapard frog.  Also, infrequently seen species as suggested 
was added to the appendices.   

Sp.List 

211, 875 Prepare realistic simulation pictures showing now-wooded areas of 
the park (including the swim beach) as they would appear post-
project during prevailing low-water periods. Also, artist renderings or 
visuals of the recreational modifications are needed. Engineer 
Regulation 1105 -2-100 specifically requires evaluation of 
“aesthetics” as part of the planning process and states (page C-38) 
“It is National policy that aesthetic resources be protected along with 
other natural resources.” This requirement has not been adequately 
addressed in the DEIS. During the Chatfield “cooperators” process 
ASGD specifically requested that either artists’ renditions or 
computer simulations of Chatfield reservoir under different water 
levels be included in the DEIS so that the decision-makers and the 
public could see the potential impacts. The public could use some 
illustrations and plans showing the proposed improvements and an 
understanding of what recreation will stay or be changed. What's 
going to happen between elevations 5432 and 5444 during low 
water periods? Perhaps include an image of what it's going to look 
like from the water's edge where the impacted environment is going 

Uncommon to show pictures of affects… and there is no certainty as 
to exactly how it will look. The Final FR/EIS will include a new report 
on a review of the fluctuation zones of regional reservoirs. 
Renderings of what Chatfield Reservoir may conceptually look like 
may be misleading. Conceptual renderings of key pre- and post-
locations at Chatfield Reservoir were displayed at the public 
meetings on the Draft FR/EIS.  The renderings were prepared at the 
request of various stakeholders. The intent of providing the pre- and 
post-renderings was to provide additional information to the public 
and agencies on how the reservoir may look following reallocation 
(selected plan). Instead of increasing clarity for the public, the 
renderings increased the level of disagreement on how the reservoir 
would look following reallocation. Based on this experience, adding 
pre- and post-renderings to the final FR/EIS would not be of benefit 
to the Final FR/EIS, and is not needed to afford meaningful public 
disclosure and input, or to assure the quality of the pending Corps 
decision-making process, or that the purposes of NEPA would be 
furthered by doing so.  Figures are included in the report depicting 

Visual 
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to be in front you in close proximity, not in the distance the way 
those are all done. Some sort of description about what's likely to 
grow in that inundated area during the low periods would be good. It 
would be good for full disclosure. 

impacted area of bird habitat, Prebles  Mouse habitat and park 
facilities at inundation at 5,437 ft. m.s.l. and 5,444 ft m.s.l.   Please 
see Figures 3-11, 3-13 and 4-20 respectively. 

67, 282, 435, 455, 
499, 599, 603, 609 

The water rights are very junior, and water will only be available 3 
out of 10 years. What will the reservoir look like the other 7 years? 

Reservoir level fluctuations will increase with the reallocation. 
Overall reservoir levels will be higher with the reallocation. Refer to 
the Monthly Pool Elevation Duration Curves in Appendix H. 

Water Rights 

411 The presumed 8,539 acre-feet of yield after subtracting added M&I 
consumption will do little to augment streamflow in the south Platte 
and is negligible relative to the need for augmentation for the shut-
down wells in Weld County. 

The presumed 8,539 acre-feet of yield after subtracting added M&I 
consumption will do little to augment streamflow in the south Platte 
and is negligible relative to the need for augmentation for the shut-
down wells in Weld County. 

Water Rights 

214, 647, 529, 623, 
825-851 

The plan document is basically faulty in that it totally neglects to 
consider adjacent downstream interests. Most notably, the city of 
Littleton owns adjudicated water flow rights not mentioned in the 
document. And, these rights are senior to many of the upstream 
users that the document is designed to accommodate. Chatfield 
Reallocation will add very little to regional water supplies, and will 
reduce instream flows to the South Platte River through Denver and 
Littleton over 75% of the year. Please work to find an alternative that 
will preserve the state park and help restore the South Platte River. 
The Chatfield Reallocation Project is not an acceptable alternative. 

 All storage of water in Chatfield will be in accordance with Colorado 
water law and based on the non-injury to senior water right holders. 
The reallocation is for storage.  Water rights, including downstream 
water rights will be respected just as they have been in the past.  
Junior rights should not affect adjudicated water rights on the South 
Platte River. 

Water Rights 

211 There is question whether some of the 15 water users in the 
consortium should be allocated Chatfield water storage at all. These 
are new claims on South Platte River water, above and beyond 
existing users’ water rights. For example, is it fair for Perry Park 
country club to water its golf course as opposed to leaving Chatfield 
alone? 

All storage of water in Chatfield will be in accordance with Colorado 
water law and based on the non-injury to senior water right holders. 

Water Rights 

443, 650 Does changing the use for Chatfield from flood control to storage to 
M&I storage create water rights issues? Do the water providers 
have all necessary water or storage rights? Water rights are junior to 
other water users. Chatfield will be one of the latter users supplied 
each year. 

Water rights are the responsibility of the sponsors obtaining access 
to storage for water supply pursuant to state law. Storage users 
should have the necessary water rights for utilization of reallocated 
storage when an agreement is signed. The Corps will rely on a 
responsible state authority for the determination regarding water 
rights. 

Water Rights 



 111 

Commentor Number Comment Response Category 
493, 517, 647, 659, 
663, 758, 798 

Why is Chatfield Reallocation even being considered as an 
alternative? Because the proponent providers have very junior water 
rights, reallocation offers them water when they least need it, and no 
water when they most need it. 

The value of storage is to capture water during times of plenty so it 
can be used during times of scarcity. 

Water Rights 

541 The majority of water rights available for storage in Chatfield relies 
on relatively junior priorities and must be captured at times when 
flows are relatively high. Such flows will be on the order of hundreds 
or even thousands of cubic feet per second. Diverting this rate of 
flow from the South Platte River would require massive pump 
stations and huge pipelines. Use of Reuter-Hess has the same 
limitations and is also not viable. The basic feasibility and cost-
effectiveness of such plans fall far short of storing high flows in the 
immediate on-stream capacity of Chatfield. 

Comment noted. Water Rights 

578 A water supply sensitivity analysis should be done. This is 
necessary to determine what very dry years, such as the past year 
or 2002 which are two severe drought water years not included in 
the historical record, does to these already woeful predictions. The 
EIS does acknowledge that with climate change, extended periods 
of drought might become more frequent. 

During dry years, water would be withdrawn from storage to meet 
water demands.  If several consecutive dry years occur during a 
severe drought, storage could be depleted and alternative water 
supplies would have to be utilized to meet demands. 

Water Rights 

578 EIS is incomplete for it does not discuss where water might come 
from to fill the newly acquired storage at Chatfield. Indeed, the river 
below Strontia Springs Reservoir to Chatfield, where both Denver 
and Aurora divert their municipal supplies, is already highly 
stressed, for there is no gentleman's agreement for minimum flows 
as there is between Cheesman and Strontia. Any further diversions 
would be even more destructive of the South Platte River between 
Strontia and Chatfield and downstream of Chatfield through 
Denver's river park system, parts of which are already dewatered, 
particularly the mile-long section from the Burlington canal diversion 
to the outflow from Denver's sewage treatment plant. 

The water for the proposed storage will be available only when the 
water rights of each project participants are in priority and therefore 
legally able to store water in Chatfield in accordance with Colorado 
water law.   

Water Rights 

605 If the USACE interprets the Purpose and Need definition to be 
forward looking, then the analysis should require the water providers 
to provide both their existing portfolios, storage situation, and 
current demand, as well as that in 2050. Beyond that, they need to 
provide detailed information regarding their demand increase 
(residential, commercial, etc.) and where their surface water rights 

Current water use, water supply sources, and demand projections 
are based upon the historical water use of each of the water 
providers in the study and include residential and commercial uses 
and system losses. Water supply demand analysis is provided in 
Chapters 1 and 2 of the report. Appendix C "Water Supply Demand 
Analysis" provides more detailed information regarding water supply 

Water Rights 
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will come from. demand projections. Appendix C summarizes information found in 

Portions of the Statewide Water Supply Initiative (SWSI) Phase I 
Report (Colorado Water Conservation Board, 2004) that are 
relevant to the Chatfield Storage Reallocation project are included in 
this appendix to the FR/EIS. The entire SWSI report is available 
online at http://cwcb.state.co.us/IWMD/Pubs.htm. Also included are 
selected portions of the South Metro Water Supply Study (Black & 
Veatch et al., 2003). The entire document is available online at 
http://www.crwcd.org/media/uploads/SouthMetroWaterSupplyStudy
11-03.pdf 

628 How will evaporation losses be allocated between Denver Water 
and the Chatfield Water Providers? 

The details are still being worked out but the concept is expected to 
be that the evaporation will be charged daily to each entity storing 
water in Chatfield in proportion to the amount of water in storage 
and based upon an evaporation calculation methodology endorsed 
by the State Engineers Office. 

Water Rights 

628 How will the storage operation by the Chatfield Water Providers in 
the reallocated space be coordinated with the existing Denver Water 
storage operation? 

The storage in Chatfield by Denver Water is already part of the 
State Engineers Offices daily water administration procedures and 
documentation and that procedure will be expanded at the state 
desires to include both Denver Water operations and the operations 
of each reallocation project participant. 

Water Rights 

628 We are having difficulty determining the nature and magnitude of the 
upstream, in-reservoir and downstream impacts because we believe 
the described hydrology (Appendix H) does not incorporate the 
complex portfolio of water rights that may be stored in the 
reallocated space by the current project participants or the means 
by which that water will be released for its end use. 

The state provided an analysis of the water provider’s water rights to 
determine the storable inflows and an analysis of each provider’s 
water demands which were included in the reservoir model to 
determine the impacts on reservoir levels and flows downstream. 

Water Rights 

628 In a drier year such as 2012 or normal year, will the reallocated 
space be empty or do the Chatfield Water Providers intend to store 
more senior or transmountain water rights that may come into 
priority? 

Each participant will determine what water it can legally store in 
Chatfield at any time.  It is anticipated that some legally reusable 
wastewater effluent may be captured and stored in Chatfield during 
times of water scarcity, but such possible operations are 
speculative.   

Water Rights 

628 How long will water be stored in the reallocated space by each of 
the Chatfield Water Providers? 

 The EIS depicts the estimated water levels and changes in 
downstream flow based on water rights considerations. 

Water Rights 

628 Do the Chatfield Water Providers need to use their water during the 
summer months? 

Water for municipal supply will be used year round with higher 
demands in the summer months. 

Water Rights 
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628 How much water do the Chatfield Water Providers anticipate 

releasing (either downstream or through an off-channel diversion 
facility) on a daily, weekly and monthly basis? 

The EIS depicts the estimated water levels and changes in 
downstream flow based on water rights considerations. 

Water Rights 

803 Is all the water going to irrigation? If it is municipal water supply, 
how does the boat exhaust affect the drinking water? 

No. We did not evaluate the impacts of boat exhaust. Water Rights 

460 4.5.3, p. 4-49 - In the first paragraph, it should be pointed out that 
the anticipated “new reservoir effect” that could provide a positive 
benefit to food chain production is caused by the same decay of 
organic materials cited as a possible problem to maintaining water 
quality.  

The paragraph will be revised to refer the reader to the discussions 
of potential water quality impacts from nutrient loading in Section 4.4 
and Appendix J. 

WQ 

439 Alternative 3 in the report talks about algae in Chatfield and the 
South Platte River becoming a problem. Is this due to the fact that 
most of the water level would be shallow in both the lake and river 
and that during the summer the water would be warm enough to 
promote unsafe conditions for swimming and wildlife that depend on 
it? Is this due again to the fact that evaporation was not included as 
part of the report? 

The conservative water quality analysis in the EIS notes that 
increases in total phosphorus are expected under to some degree 
with a reallocation, and excessive nutrients can stimulate plant 
growth (e.g., algae, weeds). However, the nutrient analysis also 
shows that there is some level of uncertainty as to how internal 
nutrient loading results from increased reservoir pool levels. 
Adaptive management would be used to address this uncertainty 
should the proposed Chatfield Reservoir storage reallocation project 
be implemented. In addition, water quality monitoring will be 
conducted on an on-going basis to identify any water quality impacts 
and evaluate their level of significance. 
In addition, the current condition at Chatfield is somewhat 
misrepresented in the EIS due to historic 2004-2009 data in used in 
the WQ modeling inadvertently excluded the lower 30 feet of water 
column depth. To correct the situation, more recently collected water 
quality data at Chatfield Reservoir have been reapplied in the 
modeling to reassess the existing condition, focusing on total 
phosphorus dynamics during the summer stratification period. 
Revisions to the water quality analysis have been made, which 
better characterize the current condition of Chatfield, which shows 
greater existing anoxic conditions exist in the lake than is 
represented in the DEIS. 

WQ 

529, 737 Chatfield Reservoir has higher than optimal phosphorus levels and 
has been a source of phosphorus-rich discharges that municipalities 
downstream have to deal with. Under the preferred Alternative, 474 
(plus or minus) acres of vegetation in the reallocated space will be 

The decomposition of vegetation was evaluated as part of the water 
quality analysis (Appendix J). Changes in temperature are 
addressed in Chapter 4 of the DEIS, throughout Section 4.5 Aquatic 
Life and Fisheries. The potential for erosion of fine sediments are 

WQ 



 114 

Commentor Number Comment Response Category 
periodically inundated; the decomposition of vegetation on these 
acres can lead to lower oxygen levels in the water. In turn these can 
impact aquatic species in localized areas of the reservoir. Lower 
dissolved oxygen can also cause the methylation of mercury, which 
will move up the food chain to people who catch and eat the fish at 
Chatfield. Periodic inundation and decomposition of vegetation will 
also increase phosphate and ammonia loading. The inundated 
areas will be relatively shallow and solar radiation on these areas 
will increase water temperatures. Increased storage and increased 
fluctuations could harm aquatic species by increasing the erosion of 
fine sediment (Colorado State Parks, List of Anticipated 
Recreational and Wildlife Impacts). 
Here again the lack of information in the DEIS about frequency and 
duration of the increased water levels should the “preferred 
alternative” be implemented severely limits the determination of 
impacts.  

disclosed in Chapter 4 of the DEIS, in Section 4.2 Geology and 
Soils, Section 4.4 Water Quality, Section 4.12 Air Quality, Section 
4.19.4 Cumulative Effects to Water Quality, 4.19.5 Cumulative 
Effects to Aquatic Life and Fisheries, and 4.19.9 Cumulative Effects 
to Endangered, Threatened, and Candidate Species, Species of 
Special Concern and Sensitive Species. Chapter 4, Section 4.3, as 
well as Appendices H and I, provide detailed information about the 
frequency and duration of specific water levels under each of the 
Alternatives. The anticipated frequency of reaching 5,444' and the 
likely duration of those pool levels are discussed throughout the 
DEIS, including in Chapter 4, Section 4.3, as well as Appendices H 
and I. The DEIS does not claim that implementation of any of the 
proposed alternatives would fully satisfy the water demands for the 
greater Denver area. For example, DEIS Chapter 2, Section 1.6 
Purpose and Need states, "The purpose and need is to increase 
availability of water, sustainable over the 50-year period of analysis, 
in the greater Denver area so that a larger proportion of existing and 
future (increasing) water needs can be met. The action is a 
component in the overall effort to meet the water supply needs of 
the greater Denver area, and it would contribute to meeting a portion 
of those needs."   

529 Should the project be approved, there needs to be a vigorous water 
quality monitoring program and strict provisions (including funding) 
for implementation including aeration should that prove necessary 
included in mitigation plans. 

An Adaptive Management Plan has been prepared for the final 
FR/EIS. The plan will include recommendations for water quality 
monitoring, if warranted, based on uncertainties of the water quality 
impact evaluation.  

WQ 

576,  The DEIS states that internal loading (i.e. TP releases from reservoir 
sediments) is not currently a concern in Chatfield Reservoir because 
of the lack of anoxic conditions (i.e. per the DEIS definition of DO 
less than 2 mg/L) as supported by more than 20 years (1986 to 
2007) of water quality monitoring (DEIS pp 3-19, 4-3, 4-44).  
However, recent post-2009 data show that DO levels regularly go 
below 2 mg/L. 

Water quality data collected at Chatfield Reservoir by the Chatfield 
Watershed Authority for 2010, 2011, and 2012 were reviewed.  The 
recent data, which provide profiles for depths up to 18 meters do 
indicate that Chatfield Reservoir does “regularly” stratify and a 
significant portion of the hypolimnion “regularly” becomes 
hypoxic/anoxic.  Data obtained from Chatfield Watershed Authority 
(2004-2009 DO profile data) stop at a depth of 10 meters (~33 feet).  
Use of the historic 2004-2009 data in the DEIS to describe the water 
column water quality conditions in Chatfield Reservoir excluded the 
lower 30 feet of water column depth, thus leading to the 
misrepresentation of the current condition. To correct the situation, 
the recently collected water quality data at Chatfield Reservoir, that 

wq 
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addresses the previous deficiency (and other data believed to be 
available from Colorado Parks and Wildlife) will be obtained and 
used to reapply the "Localized Model".  The results from the 
reapplied model will be used to reassess the impact of the proposed 
Storage Reallocation Project on the water quality in Chatfield 
Reservoir.  The model reapplication will focus on reassessing the 
total phosphorus (TP) dynamics during the May through September 
summer stratification period of Chatfield Reservoir.  By utilizing the 
recent Chatfield water quality data the revisions to the water quality 
analysis will improve the overall accuracy of the water quality 
assessment in the FEIS, including a better characterization of the 
current condition, assessment of the phosphorus dynamics within 
Chatfield Reservoir and the possible impacts of the proposed 
Chatfield Storage Reallocation on water quality and attainment of 
promulgated water quality standards.   

576 “The regional model, EUTROMOD, used data and assumptions that 
may not accurately reflect conditions at Chatfield Reservoir. 
EUTROMOD used TP data and pre-2001 depth data, but did not 
include observed 2001-2007 data. EUTROMOD also used 
assumptions from the Midwest related to nutrients and chlorophyll 
dynamics which reflect different climatic and seasonal conditions 
and may not accurately reflect reservoir and nutrient dynamics in 
Colorado’s Front Range.” Regarding the EUTROMOD presentation 
within the FEIS, the EPA suggests that the Corps incorporate post-
2001 depth data and rerun the model or run EUTROMOD without 
the 2001- 2007 substituted depth data to illustrate what influence the 
depth data substitution has on model output; and discuss how the 
assumptions from the Midwest may deviate from conditions in this 
region and relate those differences to the model predictions. 

Rechow presents separate EUTROMOD models (i.e. equations) for 
the following two grouping of states: 1) CA, OR, WA, ID, WY, CO, 
NV, UT, NM, and AZ (Western Model); and 2) KA, MO, OK, AK, IA, 
and NE (Midwest model). Although CO is specifically included in the 
Western Model, that grouping of states is quite large and essentially 
includes most of the United States west of the Rocky Mountains. 
The question at hand is Chatfield Reservoir more like "alpine lakes" 
in the western United States or “high plains" lakes of western KS 
and NE. The Western Model also does not include an equation for 
Secchi depth whereas the Midwest Model does. The Midwest Model 
was selected because of the inclusion of the Secchi depth equation 
and the proximity of KS and NE to eastern CO versus the western 
states of CA, OR, and WA. Also as discussed in the DEIS, the 
"generic" Midwest EUTROMOD model was "calibrated" to actual 
Chatfield Reservoir water quality data. As such, the generic Midwest 
EUTROMOD model was modified to better fit the actual water 
quality conditions monitored at Chatfield Reservoir, and the 
developed Chatfield Reservoir EUTROMOD model is actually a 
"site-specific" model for the reservoir.   

wq 

576 The total maximum annual load (TMAL) for nutrients (19,600 lbs. TP 
at a median inflow of 100,860 AF) for Chatfield Reservoir was 
developed pursuant to the CWA to protect Chatfield Reservoir 

A discussion of the potential effects on the TMAL has been added to 
Section 4.4 of the FR/EIS.  Refer also to Appendix J. 

wq 
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against increasing eutrophication and exceedances of standards for 
total phosphorus (30 ug/L) and chlorophyll a (10 ug/L). If the project 
causes an increase in internal loading, as predicted by the local 
model, revision to the TMAL (such a load and wasteload allocations) 
may be necessary. The EPA recommends that the FEIS describe 
whether this project has a potential impact that will trigger a need to 
revise the TMAL. 

576, 737 The FEIS should include mitigation commitments for water quality 
as part of the CMP, and similar to the CMP's " target environmental 
resources," include milestones and success criteria necessary to 
prevent nutrient impacts and potential WQS exceedances. Detailed 
plans and specifications for the mitigation activities should be 
prepared and included within the Record of Decision (ROD). The 
EPA suggests the following information be included in the plan: 1) A 
discussion of additional mitigation measures to address nutrient 
impacts, including  mitigation measures that involve cooperative 
efforts and support for on-going (and potentially additional) nutrient 
reduction projects in the watershed; 2) ongoing mitigation, adaptive 
management or other management activities in Chatfield Reservoir 
targeting protection from nutrient impairment; 3) reservoir operation 
and management opportunities that could reduce impacts from 
nutrients, including additional details regarding operating scenarios 
to avoid water quality impacts; 4) non-operational opportunities to 
reduce external and internal nutrient loading through point source, 
nonpoint source, and/or TMAL controls; 5) Identification of 
thresholds associated with eutrophication, including nutrients, and 
chlorophyll levels that would trigger management actions early to 
ensure their implementation will protect water quality standards; and 
a description of any ongoing monitoring activities and a commitment 
to any additional monitoring necessary to characterize and establish 
pre-project baseline conditions for DO, nutrients, and chlorophyll to 
assure long-term protection against nutrient-related impairment. 

 We had discussed some initial thoughts on the feasibility of 
initiating the application of the CE-QUAL-W2 (QUAL2) model to 
Chatfield Reservoir. Once the initial QUAL2 model is developed, the 
Water Control and Water Quality Section (WCWQS) would facilitate, 
as resources allow, the annual updating of the model based on 
current water quality monitoring data. The WCWQS would work with 
the CWA and the District’s Tri-Lakes Project, cooperatively, to 
ensure the needed water quality data are collected for annual 
QUAL2 updating. The QUAL2 model could be used to assess water 
quality conditions and facilitate scenario testing for water quality 
management purposes. Would be used by the Omaha District to 
assess water quality impacts attributable to District regulation of 
Chatfield Reservoir. If QUAL2 were available, it could be used as a 
tool for adaptive management regarding water quality facilitate 
assessment of possible mitigation measures.  
To implement the QUAL2 modeling at Chatfield Reservoir would 
require an initial effort to apply and calibrate the model. Once initially 
applied, the model would be "updated" annually based on newly 
collected water quality data. The model could be used on an on-
going basis to assess the impact of storage management in 
Chatfield Reservoir on the water quality, and to identify possible 
management options should water quality problems arise. Initial 
application of the QUAL2 model will require $75,000 in funding that 
currently is not in the WCWQS's budget. This funding would be 
used to obtain technical support from the Corps' ERDC group in 
Vicksburg, MS to assist the WCWQS in initial application of the 
model to Chatfield Reservoir. Once initially applied, it is estimated 
$20,000 in annual funding would be required to annually update the 
model and assess and report water quality conditions. 
If the QUAL2 modeling is included as part of the Compensatory 

WQ 
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Mitigation Plan (CMP) details regarding the 5 points identified by 
EPA can be developed as they pertain to water quality monitoring, 
assessment and management. 

479, 529, 578, 623 The Corps should provide a firm yield estimate or explain in detail 
how the proponents intend to turn an “average year yield” into a 
water supply that their customers can depend on in droughts. 
“Average year yield” is not a water supply term that urban water 
supplies normally use, it is not a water supply on which suppliers 
can depend, and it is not a water supply that allows urban utilities to 
sell taps. A firm supply of water (a supply that will carry a utility 
though a design drought) is the kind of supply utilities need and the 
use of “average year yield” makes the DEIS reader wonder what the 
project proponents really get out the proposed Chatfield 
Reallocation. The DEIS is inadequate in its explanation of what the 
reallocation’s benefits may be and how the reallocated storage will 
actually be used. Moreover, the DEIS is misleading in its 
comparison, both on the basis of cost and yield, of the reallocation 
with the use of NTGW. It is a comparison of the cost and yield of 
one option, reallocation, on an average yield basis and another 
option, NTGW, on a firm yield basis. 

Firm yield is water that can be permanently depended upon, and 
NTGW is water that cannot be permanently depended on, since it is 
not replenished by the surface water system. The project describes 
"average year yield" as being the average yield that can be 
expected over a long period of time (the analysis used 58 years). 
The municipal participants in this project are also entities that have 
developed or are developing conjunctive use systems of both 
surface water and groundwater. In the years when this project does 
yield lesser amounts of water, those entities will use their non-
tributary groundwater to provide the reliability of supply their 
customers expect. For these entities, a primary motivation for the 
project is to decrease dependence on NTGW whenever that is 
possible. By utilizing surface water from this project when available, 
it stretches out the availability of NTGW for use in droughts. 

Yield 

529, 537, 578 The Corps violated its duty of full disclosure by hiding and not fully 
discussing the project’s dependable yield of zero and the nature of 
the water rights of the new water storage owners. I.e. How much 
water will the project really supply? The standard metric for water 
supply planning is either “safe yield” or “firm yield” and not “average 
year yield” as is used in the DEIS. There are accepted methods for 
calculating “firm” and /or “safe” yield (not discussed in document). 
Unfortunately, these do not appear in the DEIS or Appendices. It is 
buried in App. BB. This is a very significant conclusion that has 
critical implications for the project and should be noted in the 
Executive Summary as well as key points of the DEIS and not 
relegated to an obscure appendix. It indicates that the project 
cannot guarantee reliable water supply beyond return flows already 
in existence (see "Chatfield Lake, Co Cost of Storage for M&I Water 
Supply, 2009). Full discussion of this issue is necessary. 
In addition, the document is inconsistent in describing the actual 

The state provided an analysis the water provider’s water rights to 
determine the storable inflows and an analysis of each provider’s 
water demands which were included in the reservoir model to 
determine the impacts on reservoir levels and flows downstream.  
This analysis is documented in the report "Chatfield Reallocation 
Study Storage Use Patterns" dated February 2003 by Brown and 
Caldwell. 

Yield 
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water level storage in the EIS. Due to the overall scattered 
organization and inconsistent information on actual water storage 
levels in the DEIS, an unorganized and inconsistent document 
leaves readers confused and unable to fully participate in the public 
process because they do not understand the full effects the project 
will have. 
We find it offensive that given federal deficit spending, the Corps 
would take it upon itself, even with clear legislative authority, to 
forgive 60 percent of the reallocation costs. If the users represented 
by the CWCB want the reallocation, then they should pay for the 
reallocation, for in not demanding a full return on investment, the 
Corps is decreasing reasonable revenues to the Treasury. Douglas 
County, where much of the interest in this scheme is centered, can, 
as one of the wealthiest counties in the USA, afford to pay their own 
way. 

529 The DEIS considers two types of yields (groundwater yield and 
surface flow yields). This is like comparing apples and oranges. The 
two must be differentiated and explained in a consistent manner 
such as "firm" or "safe" yield. 

Whether the yield is from groundwater or surface water does not 
change the basic measure of the reliability of the yield, which is the 
distinction between safe yield (it is dependable at least for 3 
consecutive years) or average year yield (which may or may not be 
available any single year). 

Yield 

529, 623 “Planning Objective” (2-6) states, in part, “increase availability and 
reliability of water supplies…” yet the Corps concludes (App. BB) the 
project has “low reliability” and also, “At Chatfield, all those 
measures of dependable yield are 0.” Violating a critical planning 
objective is another example of bias toward the project preferred by 
the water providers. 

The purpose and need of the project (not a specific Planning 
Objective as the commenter incorrectly stated) is to increase 
availability and reliability of water supply. The recommended 
alternative achieves the purpose and need by providing the least 
cost, timeliest opportunity to capture available legal flows in an 
existing federal facility. In the context of the Corps memo in 
Appendix BB of the Draft FR/EIS that the commenter cited, the 
alternative has a very low reliability in comparison to other Corps 
reservoirs that have storage allocated to water supply.  

Yield 

112, 460, 576, 628, 
786 

Agency     

118, 124, 192, 201, 
284, 314, 375, 481, 
518, 584, 693, 699, 
708, 718, 719, 721, 
762, 770, 774-785 

Resolution of Support     
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174 Phone Call Comment     
70, 78, 82, 97, 187, 
226, 227, 450, 460, 
576, 624, 628, 786, 
788-790 

Info Request/Needs Followup     

1, 2, 6, 106 Request Copies of Reports     
461, 545, 546, 551 U.S. & State Congressional     
9, 13 - 29, 31, 33-59, 
61-65, 68, 69, 71-77, 
79, 83-92, 94, 95, 98-
100, 104, 108-111, 
113-115, 117-119, 
121-122, 124-133, 
135-139, 141-143, 
145-147, 149-151, 
155, 156, 162-165, 
167, 177-182, 184-
186, 189, 191-197, 
199-203, 205, 208, 
209, 215, 217, 218, 
220-222, 225,  228-
232, 234, 237, 240, 
243, 246, 250-255, 
258, 260, 262, 268, 
273, 274, 279, 284, 
295, 296, 299, 301, 
304-306, 308, 313, 
314, 316, 318, 320, 
328-330, 336, 338, 
347, 348, 356, 357, 
359, 360, 364, 375, 
379, 382, 383, 388, 
398, 404, 408, 422, 
429, 430, 437, 441, 
456, 461, 463, 465-
470, 476, 479, 481, 

General statement of support     
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490, 518, 520, 522, 
541, 545-546, 551, 
554, 555, 567, 568, 
570, 573-575, 583-
586, 607, 616, 627, 
628, 685-735, 738-
747, 756, 757, 760, 
761, 763, 764, 766, 
767, 772, 773, 777, 
790, 793, 823, 824, 
852-858, 860-863, 
868, 870, 872, 877, 
886, 888-903 
5, 8, 11, 32, 66, 67, 
80-81, 93, 101-103, 
120, 123, 134, 148, 
153,154, 157-161, 
166, 168-171, 175, 
176, 183, 188, 198, 
204, 207, 211, 212, 
214, 216, 219, 223, 
224, 233, 235, 238, 
239, 241, 244, 245, 
247, 249, 256, 257, 
259, 261, 263, 265-
267, 269-272, 275-
278, 280-283, 285-
294, 297, 298, 300, 
302, 303, 307, 309 - 
312, 315, 317, 319, 
321-327, 331-335, 
337, 339-346, 349-
351, 353-355, 358, 
361-363, 365-374, 
376-378, 380-381, 
384-387, 389-397, 
400-403, 405-407, 

General statement of opposition     
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409-415, 417, 420, 
423-428, 431-436, 
438-440, 442-444, 
446-449, 451, 452-
455, 457, 458, 462, 
464, 471-473, 475, 
477, 478, 480, 482-
489, 491-496, 498-
503, 505-517, 519, 
521, 523-540, 542-
544, 547-550, 552, 
553, 557-566, 569, 
572, 577-582, 586, 
589-599, 601-606, 
608-615, 617-623, 
626, 629-632, 634, 
635, 638-644, 646-
676, 737, 759, 794-
813, 816-822, 825-
851, 865-867, 869, 
873, 874, 879-885 
10, 659 Add to Distribution List     
30, 107, 116, 140, 
152, 210, 236, 264, 
352, 399, 416, 418, 
419, 421, 459, 474, 
625, 633, 871, 875, 
876 

Neutral Comment     

3, 4, 7, 12, 52, 60, 96, 
105, 159, 172, 173, 
190, 242, 248, 302, 
340, 381, 445, 453, 
486, 500, 510, 524,  
526, 537, 545, 546, 
551, 594, 602, 614, 
660, 671, 677, 678, 

Extension Request Review time was extended 30 days to September 8th.   
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679, 680, 681, 682, 
683, 684, 663, 736, 
748, 749, 750, 751, 
752, 753, 754, 755, 
758, 765, 768, 769, 
771, 789, 814, 859, 
864, 866, 878, 882, 
885, 887 
  WILDLIFE     
  RECREATION     
  MITIGATION SUFFICIENCY     
  OTHER ALTERNATIVES NOT SUFFICIENTLY CONSIDERED     
  PLANNING PROCESS     
  WATER AVAILABILITY     
  WATER QUALITY     
  HYDROLOGY/HYDRAULICS - DOWNSTREAM FLOW     
  ECONOMICS     
76, 192 Project does not require additional tax dollars. Comment noted.   
  OTHER AUTHORIZED PURPOSES     
  SAFETY     
  PENLEY     
  SPECIFIC QUESTIONS/COMMENTS     
        
        
        
  SPECIFIC EDITORIAL/ AND REPORT COMMENTS     
        
529 One of the “Planning Objectives” is “Become less reliant on non-

renewable ground water by utilizing renewable water supplies, thus 
extending the availability and life of these critical aquifers for use by 
future generations.” In order to achieve this commendable planning 
objective, should the Corps approve the reallocation, it is essential 

 The CWCB’s “Statewide Water Supply Initiative” (SWSI) includes 
several “Identified Projects and Processes” (IPPs), including the 
Chatfield Reallocation Project, to meet the needs of the Denver 
metro area. Even with the IPPs, it is expected that a significant gap 
in water supply availability would remain (potentially 262,700 to 
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that there be a legally-binding agreement between either the water 
providers and the Corps, or the water providers and Colorado DNR 
that the providers would, in fact, reduce ground water pumping in an 
amount equal to water they derive from Chatfield storage. Absent 
such an agreement, Chatfield storage would simply be used for 
additional growth with no reduction in ground water pumping. 

435,000 acre-feet) due to increases in population of the region. This 
study focuses on providing a component in the overall effort to meet 
the water supply needs of the greater Denver area that are driven by 
growth. The study does not aim to limit growth, or establish 
arrangements that would require that water derived from Chatfield 
provide a full replacement of NTGW usage. Chatfield, in 
combination with other needed water supply projects, will help 
lessen the dependency on NTGW and sustain these critical aquifers 
for use of future generations. 

666 Converted or enhanced habitat must be situated in such a way as to 
avoid creating isolated patches of little ecological significance (i.e., 
mitigation areas should be placed as close together as possible). 
Also, mitigation should be allowed as much time as possible to take 
effect before habitat loss occurs. 

The CMP (Appendix K of the FR/EIS) addresses this potential issue 
by creating incentives to acquire and protect off-site mitigation areas 
in a way that will provide connected and buffered aquatic and 
wildlife habitat corridors in the Chatfield Reservoir watershed.   
Weighting factors are designed to encourage mitigation to take 
place in an ecologically-based context (greater benefits for 
connected habitats with buffers that protect habitat and streams, 
etc.).  Weighting factors presented in the CMP were made in 
consultation with FWS and are presented in the revised Biological 
Assessment and CMP in the final FR/EIS. 

  

740 Additional storage is very important for less senior water rights. Comment noted.    
3, 676, 663, 758, 866 The DEIS acknowledges that riparian corridor habitat provides 

crucial stopover habitat for birds during migration and nesting areas 
for many breeding birds (Draft EIS pages 3-47 through 3-49). The 
proposed Chatfield Reservoir Storage Reallocation would destroy 
this crucial stopover habitat, and the stopover habitat will not be 
replaced within our lifetime, if ever.   - According to the DEIS, the 
Chatfield riparian areas have the largest populations of breeding 
American Redstarts and Least Flycatchers in Colorado (Draft EIS 
page 3-49). This will be lost, and not replaced under the proposed 
mitigation plan.  - According to the DEIS, Chatfield area contains 
rare or unique habitat that holds important species or species 
assemblages largely restricted to a distinctive habitat type (Draft EIS 
page 3-50). This will be lost, and not replaced under the proposed 
mitigation plan.   - According to the DEIS, significant numbers of 
birds concentrate for breeding during migration or in winter (Draft 
EIS page 3-50). This will be lost, and not replaced under the 

Wetland and riparian impacts will be mitigated. Refer to the CMP for 
more details. 
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proposed mitigation plan.  - According to the DEIS, the Chatfield site 
is important for long-term research and/or monitoring projects that 
contribute substantially to ornithology, bird conservation and/or 
education (Draft EIS page 3-50). This will be lost, and not replaced 
under the proposed mitigation plan. 

676 According to the DEIS, Chatfield is important to endangered or 
threatened species in Colorado (Draft EIS pages 3-49 & 3-50). This 
will be lost, and not replaced under the proposed mitigation plan. 

The Corps is consulting with the USFWS under Section 7 of ESA on 
effects to federally listed species and their designated critical 
habitat.  The USFWS will issue its Biological Opinion that will 
include conservation measures that address impacts to federally 
listed species and their designated critical habitat.  These 
conservation measures will be incorporated into enforceable 
contract terms and conditions.  

  

693 The Arkansas Basin Roundtable recognizes that renewable water 
supplies for some South Platte water users are derived from the 
Arkansas River Basin, and therefore, providing additional storage 
via the Chatfield Reallocation Project is aligned with the projects and 
methods the Arkansas Basin Roundtable has identified for meeting 
the Front Range water supply gap. 

Comment noted.   

713 A collateral consequence of becoming aware of your project is the 
idea that we may be able to capture and use decreed water that has 
been leaving Elbert County during the winter and spring. That 
concept could be incorporated into the Elbert County Water Master 
Plan that the Elbert County Water Task Force is initiating. There are 
many low priority agriculture water decrees that, through Change of 
Use applications, could utilize wasted water for a variety of uses.  

Comment Noted.   

716 The Chatfield Authority has monitored water quality for many years, 
and has experience in mitigating water quality impacts. The 
Chatfield Authority's water quality data was used for modeling to 
project potential water quality impacts associated with the Chatfield 
Reallocation. Although the Chatfield Authority suggested 
clarifications and modeling calibrations for early versions of the 
Chatfield model, we are satisfied that the modeling reflected in the 
DEIS frames the potential water quality impacts. It notes that the 
potential impacts from the Chatfield Reallocation are generally short 
term, especially nutrient impacts which could be mitigated by the 
Chatfield Reallocation's proposal to clear vegetation along the 

Water Quality analysis is being updated.   
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shoreline prior to inundation. Should water quality impacts occur, 
they will be addressed by the Chatfield Reallocation through its 
adaptive management plan. 

722 The Chatfield Reallocation Project has positive environmental 
effects to fisheries by increased habitat structure for use by fish and 
other aquatic life. The increased shore inundation will enhance 
productivity at virtually every trophic level in the aquatic food web. 

Comment noted.   

737 Massive loss of shoreline fauna and associated loss of habitat for 
birds, amphibians, and mammals. The proposed re-vegetation plans 
are subject to failure due to shoreline fluctuations and possible 
funding uncertainties; and even if successful would take decades to 
replace current conditions, especially on the southwest and south 
sides of the reservoirs. 

The impacts analysis took the conservative approach that all 
existing vegetation and habitat will be lost below the new high water 
elevation of 5,444 feet msl.  As discussed in the Adaptive 
Management Plan (Appendix GG of the final FR/EIS), this maximum 
estimated impact may or may not occur and will be addressed 
through monitoring and adjustments to mitigation as needed.  The 
Adaptive Management Plan also addresses the potential for weeds 
within the fluctuation zone.  Additional information on the fluctuation 
zone is provided as part of the final FR/EIS (Appendix HH).  A 
comparative review of the fluctuation zones of reservoirs in the 
region provides some insights as to the likely characteristics of the 
fluctuation zone within the reallocated storage elevations at 
Chatfield Reservoir. 

  

744 Do not support Alternative 1, 2 or 4. Alternatives 1 and 2 do not 
improve the reservoir's capacity; alternative 4 improves capacity but 
not significantly to warrant the disruption and expense. Alternative 3 
will have the largest impact on water storage. 

Comment noted.   

688 In numerous places in the document, the volume of 10,785 acre-feet 
is referred to as the volume between elevations 5,423 and 5,432 
feet msl. This is the volume between these elevations as specified in 
the April 3, 1979 agreement between Denver Water and the State of 
Colorado. The volume between these two elevations as determined 
by the most recent survey (1998) by the U.S. Army Corps of 
Engineers is 11,134 acre-feet. This volume could again change in 
the future if another survey is undertaken. Denver Water will still, as 
it has historically, be bound by the two agreements specified above 
with regard to its operations between elevations 5,423 and 5,432 
feet msl. Furthermore, the document refers to "water storage rights 
of 10,785 acre-feet" (p. 1-9). This is erroneous as the volume of 

The contract between the COE and State of Colorado allocates 
storage space in the permanent pool which may fluctuate between 
5,432 feet above mean sea level (msl) and 5,423 feet above msl.  
The contract between the state and Denver Water references the 
same. The specific reference to 10,785 acre feet is not specified in 
the contracts and will be removed and replaced with "storage space 
between elevation 5432 msl and 5,423 msl.   
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Denver Water's storage rights in Chatfield Reservoir is 55,000 acre-
feet (Decree in Case No. W-8783-77). Denver Water requests that 
any reference to the outdated value of 10,785 acre-feet as the 
volume between these two elevations be replaced with reference to 
the "storage volume between elevations 5,423 and 5,432 feet msl."  

688 In numerous places in the document, the elevation of 5,426.94 feet 
msl is associated with a storage volume of 20,000 acre-feet. The 
storage volume of 20,000 acre-feet is the May 1-August 31 
minimum storage level goal as specified in the April 3, 1979 
agreement between Denver Water and the State of Colorado. The 
operative goal as emphasized in this agreement 
and as honored by Denver Water is the storage of 20,000 acre-feet. 
The most recent survey (1998) by the U.S. Army Corps of Engineers 
indicates that the elevation at this storage level is 5,426.32 feet msl. 
The elevation associated with 20,000 acre-feet could again change 
in the future if another survey is undertaken, but Denver Water will 
still, as it has historically, be bound by the April 3, 1979 agreement 
with regard to the goal of 20,000 acre-feet during the May 1-August 
31 period. Denver Water requests that references to the elevation 
5426.94 feet msl be replaced with a reference to the "minimum 
storage level goal of 20,000 acre-feet." 

The elevation of 5426.94 associated with a storage volume of   
20,000 acre-feet is based on surveys and subject to change. The 
current survey indicates 20,000 acres feet of storage is associated 
with 5,426.49.  Denver Water is required and has demonstrated a 
commitment to operate as nearly as practicable to the end that at 
least 20,000 acre feet is in storage during May1-August 31 of each 
year.   The importance is the minimum storage level to provide 
20,000 acre feet of storage which does not vary regardless of 
elevation fluctuation.  The document will be revised where reference 
to the elevation 5426.94 feet msl is mentioned by deleting the 
elevation and replacing it with "the minimum storage level. 

  

688 On page 4-144 in section 4.19.1.1 the document discusses the 
"Chatfield Reservoir Drought Drawdown" a proposal by Denver 
Water to pump water from the pool in Chatfield below elevation 
5,423 feet, msl. The document specifies that this project would draw 
down the reservoir at specific rates, for example "100 acre-feet per 
day" and "20 acre-feet per day via the 
Chatfield ditches." I would like to request that the sentence 
beginning with "The pump station would cause ... " be removed. The 
scope of this project is too ill-defined and no approvals have been 
obtained, so operational details may not be at all representative of 
how this project would be operated, if it is constructed. 

Because this project is conceptual, not approved nor agreed upon 
between parties involved, the requested sentence with specific rates 
documented will be removed.  It is premature to provide operational 
details.   Reference to the fact that pumping would allow use of 
water in the drought pool between 5,423 and 5,385 feet msl will 
remain followed by a statement documenting that the drought 
drawdown proposal is conceptual and not approved. 

  

688 In the first full paragraph on page 2-8 of the draft FR/EIS, please 
change the second sentence to read: "In 1977, Denver Water filed 
for a conditional water right that included reallocated storage space 
... " 

Comment noted. The report will be revised to reflect Denver Water 
filed for a conditional water right that included reallocated storage 
space in Chatfield Reservoir. 
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U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

COMMITTEES: 

FINANCIAL SERVICES 
CAPITAL MARKETS AND 

GOVERNMENT SPONSORED ENTERPRISES (GSEsj 

INTERNATIONAL MONETARY' POLICY AND TRADE 

I am writing to support the proposed Chatfield Reservoir Storage Reallocation Project in 
Colorado as described in the Draft Integrated Feasibility Report (FR)/Environmentallmpact 
Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study recently released for 
public comment. We believe this is a much needed water supply opportunity for the Front 
Range and northeastern Colorado water providers. 

The U. S. Army Corps of Engineers determined Chatfield Reservoir, located in Douglas and 
Jefferson counties, can safely store an additional 20,600 acre feet of water beyond what is 
currently held without jeopardizing the reservoir's flood control purposes. The Reservoir's 
current authorized purposes include flood control, recreation, fish and wildlife and water 
supply and the reallocation of storage space. 

A Draft Integrated FR/EIS on the Chatfield Reservoir Storage Reallocation Project was prepared 
by the U. S. Army Corps of Engineers in cooperation with the State of Colorado and in 
consultation with 15 prospective water users groups and many other interested parties. The 
water providers who contract and pay for use of the water storage space in Chatfield Reservoir 
agreed to undertake and pay for needed mitigation of environmental impacts and to undertake 
and pay for modification of recreation facilities as needed. 

The Chatfield study is supported by the Colorado Congressional delegation (FY2007-FY2012 
appropriations bills and numerous joint letters), the Colorado General Assembly (SJR 07-019) 
and the Colorado Water Conservation Board (serving as non-federal sponsor for the study, 
January 2010 resolution, and allocation of $13 million to assist with implementation). 
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Storing more water in Chatfield Reservoir will make better use of an existing facility and capture 
. additional runoff flowing down the South Platte River and Plum Creek without pumping. 
Allocating additional storage space to entities holding current water rights will prevent the loss 
of as much as 20,600 acre feet of South Platte River water in wet years to out-of-state flows. 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per year 
in the South Platte River Basin over the next 40 years. We believe every opportunity to make 
better use of the water we have must be pursued, along with conservation and reuse efforts. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water for 
municipal, industrial, agricultural and environmental purposes. 

I support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
ReportjEnvironmentallmpact Statement on the Chatfield Reservoir Reallocation Project and 
direct this letter to be delivered to the U. S. Army Corps of Engineers as part of the record of 
public comments on this draft FRjEIS. 

While I support the EIS, I want to make note my office was contacted by the Audubon Society 
who expressed concerns surrounding mitigation efforts and the timeframe in which they were 
given to provide feedback and comment. They want to have additional time to review the EIS 
before giving their final comment, as well as more time for community outreach efforts to the 
users of Chatfield Reservoir. Given their concerns, I believe this is a reasonable request, and I 
ask you to consider their request for additional time, and offer an extension of the comment 
period. 

In addition, I urge the U. S. Army Corps of Engineers to complete its final review of the project 
'and issue a Record of Decision in a timely manner so additional water can be stored in Chatfield 
Reservoir as soon as possible. 

Yours truly, 

fd-tfafL:> 
Ed Perlmutter (CO-07) 
Member of Congress 
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Gwyn Jarrett 
U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

Dear Ms. Jarrett: 

WASHINGTON, DC 20510 

September 6, 2012 

We are writing in regards to the proposed Chatfield Reservoir Storage Reallocation Project in 
Colorado as described in the draft Integrated Feasibility Report (FR) and Environmental Impact 
Statement (ElS) released for public comment on June 8, 2012. Colorado faces many water 
supply challenges in the coming years, and the Chatfield Reservoir Storage Reallocation Project 
proposes one solution to these challenges for the Front Range and northeastern Colorado water 
providers. 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 acre-feet per 
year in the South Platte River Basin over the next 40 years. To fill this gap, Colorado must 
pursue every opportunity to make better use of the water we have, including aggressively 
implementing conservation and reuse efforts, which many water providers throughout the South 
Platte River Basin already do. 

The U. S. Army Corps of Engineers has prepared a draft Integrated FRiElS on the Chatfield 
Reservoir Storage Reallocation Project in cooperation with the State of Colorado and in 
consultation with 15 prospective water users groups and many other interested parties. It has 
determined that Chatfield Reservoir can safely store an additional 20,600 acre-feet of water 
beyond what is currently held, without jeopardizing the reservoir's flood control purposes. The 
water providers who contract and pay for use of the water storage space in Chatfield Reservoir 
have agreed to undertake and pay for needed mitigation of environmental impacts and to 
undertake and pay for the modification of recreation facilities as needed. 

The Chatfield Reservoir Storage Reallocation Project has broad stakeholder support throughout 
Colorado due to the many benefits it offers over other possible water supply projects. It will 
make use of an existing water storage facility and does not require any significant new 
infrastructure development. Located in the path ofthe South Platte River, Chatfield Reservoir 
will efficiently capture additional runoff flowing down the South Platte River and Plum Creek 
without the need to pump water. In addition, reallocation of water in Chatfield Reservoir will 
prevent the loss of as much as 20,600 acre-feet of South Platte River water in wet years to out
of-state flows. 



We have been encouraged by the open and inclusive process the U.S. Anny Corps of Engineers 
has used to develop the draft FRiEIS. Working with the State of Colorado through the Colorado 
Water Conservation Board, the Corps held many public meetings throughout the development of 
the FRiEIS. The Corps also worked closely with over thirty Cooperating Agencies and Special 
Technical Advisors that were given the opportunity to review and comment on the Preliminary 
Draft chapters of the FRiEIS. We also commend the Corps on its decision to extend the public 
comment period by 30 days to allow time for even greater public participation. 

At the same time, we recognize that there remain outstanding concerns with the preferred 
alternative, including mitigation of the environmental impacts. The draft FRiEIS includes a draft 
Compensatory Mitigation Plan (CMP) to address such concerns. Effective implementation of 
the CMP will be a critical component ofthe project going forward. We encourage the Corps and 
project participants to continue to work with interested project stakeholders to address the 

. remaining environ.mental concerns, enhancet-he r.ecreational.experience and help provide 
ecological benefits worthy of the State's most visited state park. 

We urge the U. S. Anny Corps of Engineers to complete its final review of the project in a 
timely manner - consistent with all applicable laws and regulations - so that stakeholders can 
adequately plan for their future water needs. Thank you for your consideration. 

Mark Udall 
U.S. Senator 

Sincerely, 

Michael F. Bennet 
U.S. Senator 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

Ref: 8EPR-N 

Gwyn M. Jarrett, Project Manager 
Department of the Army 
Corps of Engineers, Omaha District 
CENWO-PM~AA 

1595 Wynkoop Street 
DENVER, CO 80202-1129 

Phone 800-227-8917 
http://www.epa.gov/region08 

SEP 062012 

Attn: Chatfield Reservoir Storage Reallocation FRIEIS 
1616 Capital Avenue 
Omaha, Nebraska 68102-4901 

Dear Ms. Jarrett: 

Re: EPA Comments on the 
Chatfield Reservoir Storage Reallocation 
Draft Integrated Feasibility Report and 
Enviromnental Impact Statement 
CEQ #20120191 

The U.S. Enviromnental Protection Agency Region 8 (EPA) has reviewed the U.S. Corps of Engineers 
(Corps) Draft Integrated Feasibility Report and Enviromnenta1 Impact Statement (DEIS) for the 
Chatfield Reservoir Storage Reallocation project. Our review was conducted in accordance with EPA's 
responsibilities under section 102 of the National Enviromnental Policy Act (NEPA), 42 U.S.C. 
§ 4332(2)(c), and Section 309 of the Clean Air Act, 42 U.S.C. § 7609. Section 309 of the Clean Air Act 
directs EPA to review and comment in writing on the enviromnental impacts of any major federal 
agency action. EPA's comments include a rating of the environmental impact of the proposed action and 
the adequacy of the NEPA docmnent. 

Background 

The purpose of the Chatfield Reservoir Storage Reallocation project is to sustainably increase 
availability of water in the greater Denver area so that a larger proportion of existing and future water 
needs can be met while lessening the dependence on non-tributary groundwater. The Colorado Water 
Conservation Board (CWCB), on behalf of a group of 15 water providers and other water rights holders 
(Providers) in the Denver metropolitan area, has proposed reallocating space within Chatfield Reservoir 
for water supply. Chatfield Reservoir is located southwest of Denver in Chatfield State Park, at the 
confluence of the South Platte River and Plum Creek within the South Platte River Basin. 

The DEIS evaluates four alternatives including the No Action alternative (Alternative 1). Alternative 1 
assumes that the water providers would use a newly constructed Penley Reservoir and gravel pit storage 
to meet future water storage needs. Alternative 2 utilizes non-tributary groundwater (NTGW) for use by 
upstream water providers combined with gravel pit storage for downstream providers. Alternative 3 and 
Alternative 4 propose reallocating storage from flood control to primarily municipal and industrial 



(M&I) water supply. Alternative 3 is the proposed project and the Corps' Preferred Alternative. This 
alternative would allow an additional 20,600 acre-feet of water supply storage and raise the base 
elevation of the flood control pool in the reservoir from 5,432 to 5,444 feet above mean sea level (msl). 
Alternative 4 would allow an additional 7,700 acre-feet of water supply storage and raise the base 
elevation of the flood control pool to 5,437 feet ms!. Additional water supply sources ofNTGW and 
downstream gravel pit storage are also included in Alternative 4 to supply an additional 839 acre-feet. 

The Preferred Alternative involves reallocating existing flood .control storage and re-designating it to 
joint flood control and conservation for water supply, thus increasing the volume of available water from 
Plum Creek and the South Platte River and decreasing dependence on groundwater sources. Water level 
fluctuations could increase both in magnitude and. frequency (pool elevations could fluctuate up to 21 
feet based on historic low elevation and maximum elevation ofthe Preferred Alternative). The operation 
of the reservoir and the resulting water levels are dependent upon numerous factors, including flow 
conditions upstream and downstream, the priority of water rights of downstream water providers, 
requests for release of stored water, precipitation and evaporation. The OEIS acknowledges that water 
level fluctuations and other changes to the operation of the reservoir under the Preferred Alternative will 
cause environmental impacts, and may impact existing recreational uses provided by the reservoir and 
the adjacent lands. 

EPA Comments 

The EPA appreciates that the Corps, the Providers and the CWCB have included the EPA in their 
project discussions during the planning process. The OEIS reflects the substantial research and analyses 
that have been conducted to identify impacts and provide a plan to reduce undesirable effects. After 
review ofthe OEIS and its analysis of the Preferred Alternative, the EPA has the following principal 
concerns: 1) potential water quality impacts to Chatfield Reservoir and the South Platte River; 2) use of 
water quality data and modeling analyses; and 3) incomplete commitments to water quality-related 
mitigation, adaptive management and monitoring. We have provided recommendations regarding 
mitigation and have also provided technical comments for your consideration. 

Water Quality 

The EPA is concerned that the OEIS discloses that the Preferred Alternative could cause exceedances of 
water quality standards (WQS) for total phosphorus (TP) in Chatfield Reservoir, but does not provide a 
thorough plan to ensure that those potential impacts will be avoided or mitigated. We are also concerned 
that the OEIS does not analyze the Preferred Alternative's impacts to impaired water bodies, total 
maximum daily loads (TMOLs), and permitted dischargers in the South Platte River from the 

.. .ilrlticip~a!ecl!'t!~~ed .flo":Vintl1(!s.eglllill1tsj11l1Il.edi!itillycl(}\\'l1S!ril!iIll()[<::natfi.eld R.e~!YQi!,TI1.ese.. .... __ ... 
segments are on the Clean Water Act (CWA) Section 303(d) list of impaired water bodies and have 
established TMOLs. An increase in concentrations from reduced flows could cause or contribute to 
exceedances of the applicable WQS or affect the loading requirements specified in the current TMOLs. 
The FEIS should identify effective mitigation measures and/or adaptive management actions that will be 
implemented as part of the Preferred Alternative to either avoid or reduce the impacts and ensure that 
the project does not cause exceedances ofWQS at either Chatfield Reservoir or the South Platte River. 
The following comments detail our concerns. 
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Chatfield Reservoir: Potential/or Nutrient Standard Exceedances 

The DEIS presents the results of two models to characterize potential nutrient impacts to Chatfield 
Reservoir from the project, a "local model" and a "regional modeL" The models predict inconsistent 
nutrient impacts as a result of implementation of the Preferred Alternative. The local model predicts 
exceedances of both the TP water quality standard of 30 J.lg/L and the associated assessment criterion of 
35 J.lg/L, as depicted in the table below. l Conversely, the regional model predicted minimal nutrient 
changes, and even a slight decrease in chlorophyll concentrations (which can be directly related to TP 
concentrations). 

Table 1. Local model predicted TP concentrations. 
Modeled 

TP. standard, TP assessment Condition .. SummerTP, 
.. . . Jtg/L 

Jtg/L criterion, Jtg/L 

Hypolimnion 
35 

Baseline 
ofl m 

No 
hypolimnion 

18 

Maximum Short-term 71 
condition (12 ft ." ......... ,-., ... ,., .. ,._,., .. , ..... 

increase in Long-term 55 
hypolimnion) 30 35 

Average Short-term 66 
condition (9.3 ft 

increase in 
Long-term 50 

hypolimnion) 

Minimum Short-term 37 
condition (no .... " ... " .. '" ., ........ ,., ... "., .. , .. , .. ,.,-_ .. ,. .,., .. "-, ... , .. ........ "."." ... " .... " .... ,., .. 

hypolimnion) Long-term 20 

Local Model 

The local model is likely to be a better predictor of nutrient conditions, because unlike the regional 
model, the local model uses Chatfield-specific data to describe nutrient dynamics, considers low oxygen 
conditions, includes contributions from inundated soil and vegetation, and factors in lake stratification. 
As such, we do not understand the DEIS's assertion that the nutrient impacts as predicted by the local 
model are unlikely and offer recommendations to more fully characterize and clarify potential water 
quality impairments. 

The DEIS states that internal loading (i.e. TP releases from reservoir sediments) is not currently a 
concern in Chatfield Reservoir because of the lack of anoxic conditions (i.e. per the DEIS definition of 
dissolved oxygen (DO) less than 2.0 mglL) as supported by more than 20 years (1986 to 2007) of water 
quality monitoring (DEIS pp. 3-19,4-3,4-44). However, recent post-20092 data show that DO levels 

1 The DEIS did not identifY a long-term TP concentration for the minimum (no hypolimnion) condition, but the EPA has 
used the 0.416 conversion factor to approximate this value from that provided in terms of orthophosphorus in Appendix J. 
2 These data are available at http://www.chatfieldwatershedauthority.org/reports.html 
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regularly go below 2.0 mg/L, which appear more consistent with the local model's predictions ofTP 
concentrations. Anoxic conditions can contribute to internal loading by causing the release of stored 
phosphorous from reservoir sediments. Additionally, the OEIS does not identify the frequency with 
which the projected exceedances are predicted to occur. This is.important because the TP WQS allows 
the standard to be exceeded once within any five year period. As a result, it is unclear whether or not the 
predicted model results represent attainment of the phosphorus WQS. 

The EPA has the following recommendations to clarify the analysis of the project's impacts on TP and 
ammonia-nitrogen: 

• Incorporate post 2009 water quality data into the nutrient modeling and/or include this 
information in the FEIS discussion and disclose any potential implications associated with 
internal loading and. the TP water quality standard; 

• Include a discussion of any reservoir operations/management changes since 2009 that could have 
led to the recent anoxic conditions; 

• Present the recent development of anoxic conditions in the "Trends" section of Appendix J; 

• Clarify whether the baseline TP conditions presented in the OEIS are modeled, and ifthis is the 
case, include the averages of recent July-September TP observed data (i.e. 2007-2011) in the 
FEIS to give a sense of the model's predictive capabilities and assist in characterizing the 
baseline; 

• Characterize expected frequency of the predicted model results in order to better understand how 
often concentrations will be higher than the TP standard; and 

• Explain why the local model's predicted nutrient concentrations are described as instantaneous 
maxima (Appendix J, pp. 35,37,41,44). This appears to be inconsistent with the data and steady 
state approach used to develop the model and is not typically used to assess nutrient 
concentrations. 

Regional Model 

The regional model, EUTROMOO, used data and assumptions that may not accurately reflect conditions 
at Chatfield Reservoir. EUTROMOO used TP data and pre-2001depth data, but did not include observed 
2001-2007 data. EUTROMOO also used assumptions from the Midwest related to nutrients and 

.......... ~9h!QIQPhyl1Qyn®1i9§whkhI~f:le(;tQifferenLdimatkill1Qs~asQI1.1lL9Ql1'(iiliQI1sJI.!1QmaymlJ!QQu!JJ.tely 
reflect reservoir and nutrient dynamics in Colorado's Front Range. 

EUTROMOO did not use actual depth data for the years 2001 to 2007, but assumed the mean of the 
1942 to 2000 depth data as a substitution. The substitution has important implications because it is used 
to calculate hydraulic residence time (HRT). HRT is a very large, if not primary, driver of the model 
because the key eutrophication parameters are sensitive to the HRT. Based on the EUTROMOO results, 
the OEIS concludes that goals for addressing potential water quality issues could be achieved with 
proper management of the volumes and outflow for the reservoir. However, the OEIS also indicates. that, 
under the Preferred Alternative, operating the reservoir to control flows may not be implementable given 
the timing and objectives of water uses (p. 4-44). 
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Regarding the EUTROMOD presentation within the FEIS, the EPA has the following suggestions: 

• Incorporate post-2001 depth data and rerun the model or run EUTROMOD without the 2001-

2007 substituted depth data to illustrate what influence the depth data substitution has on 

model output; and 

• Discuss how the assumptions from the Midwest may deviate from conditions in this region 

and relate those differences to the model predictions. 

Chaifield Reservoir: TMAL 

The total maximum annual load (TMAL) for nutrients (19,600 Ibs TP at a median inflow of 100,860 
AF) for Chatfield Reservoir was developed pursuant to the CW A to protect Chatfield Reservoir against 
increasing eutrophication and exceedances of standards for total phosphorus (30 j.lg/L) and chlorophyll a 
(10 j.lg/L). If the Project causes an increase in internal loading, as predicted by the local model, revision 
to the TMAL (such as load and wasteload allocations) may be necessary. 

• The EPA recommends that the FEIS describe whether this project has a potential impact that will 
trigger a need to revise the TMAL. 

South Platte River: Water Quality Impairments, TMDLs, & Dischargers 

The DEIS does not analyze how decreased outflows from Chatfield Reservoir into the South Platte 
River from the Project may affect existing water quality impairments, TMDL loads, or permitted 
dischargers. Flow reduction may decrease the South Platte's assimilative capacity. The EPA is 
concerned that an increase in concentrations could exacerbate existing impairments or necessitate a 
change to the loading requirements specified in TMDLs. 

Two segments of the South Platte downstream of Chatfield Reservoir are identified on Colorado's list of 
impaired waterbodies for Escherichia coli (E. coli) and arsenic pursuant to Section 303( d) of the CW A. 
Four TMDLs for E. coli, nitrate, DO, and cadmium have also been completed for these segments. The 
DEIS concludes that the Project will have no effect on E. coli concentrations or the TMDL for E. coli 
because it is not a source of E. coli (p. 4-45). This conclusion should be further supported and explained 
because flow reductions from the Project could reduce the quantity of relatively low pollutant water 
available for dilution of E. coli or other pollutants for which water quality impairments or TMDLs exist. 

While the DEIS acknowledges that monthly flow reductions up to an estimated 7% (based on Figure 4-
12, p. 4-51) are projected at the Denver gage approximately 15 miles downstream of the dam and also 
downstream of the confluence with a major tributary (Cherry Creek), potential effects on the river 
segment immediately downstream of the reservoir are not presented. 

The EPA has the following recommendations for the FEIS to strengthen the analysis of impacts to the 
South Platte River and address the concerns noted above: 

• Discuss when and where the Project will affect downstream flows and whether it is expected to 
lead to an increase in pollutant concentration through a reduction of flow. It is important to 
consider flows on a fine enough scale to detect changes (such as monthly) and across a range of 
flow conditions (dry, wet, average). If the hydrologic model cannot predict flows in the reach 
from Chatfield Reservoir to the Denver Gage, outflows from Chatfield may be surrogates; 
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• Assess whether flows are affected at the locations where water quality impairments, TMDLs, or 
permitted dischargers occur. If these flows are affected, discuss potential impacts on these 
impaired water body segments and the TMDLs; and 

• Identify permitted dischargers downstream of Chatfield Reservoir where permits may be affected 
due to changes in flow conditions. 

Mitigation, Adaptive Management, and Monitoring 

Water Quality 

The EPA acknowledges that Chatfield is a complex and variable system, and there is associated 
uncertainty with respect to the relationships between and among nutrient dynamics, water availability 
and reservoir operations. This uncertainty emphasizes the importance of the conunitment to. a thorough 
adaptive management plan, with mitigation measures and monitoring to assure that nutrient levels are 
maintained to achieve the WQS. Although the DEIS states that the Providers and the Corps intend to 
create and implement a strong adaptive management strategy involving active monitoring and mitigation 
adjustments based on "actual conditions," these details are not included in the DEIS. 

The EPA is concerned that potential nutrient impacts are not addressed as part of the Compensatory 
Mitigation Plan (CMP). Inclusion of nutrient impacts is critical so that these impacts are provided the 
same consideration as other impacts. 

With respect to water quality, Table 4-1 identifies three "required adaptive management" activities to 
address potential impacts and uncertainty: 1) removal of terrestrial vegetation prior to inundation, 2) 
aeration/mixing of the reservoir to limit stratification and anaerobic conditions, and 3) altered 
management of inflows and outflows to manage flushing and HRT. While each ofthese activities has 
the potential to mitigate impacts to DO and nutrients, their ability to fully offset these impacts is 
uncertain due to the lack of details offered in the DEIS. Flow management most directly addresses what 
appears to be the root cause of the predicted long-term nutrient and DO issues in Chatfield, given the· 
influence of HRT and outflows on both the regional and local nutrient models. 

We recommend the FEIS include mitigation commitments for water quality as part of the CMP, and 
similar to the CMP's "target environmental resources," include milestones and success criteria necessary 
to prevent nutrient impacts and potential WQS exceedances. Detailed plans and specifications for the 
mitigation activities should be prepared and included within the Record of Decision (ROD). The EPA 
suggests the following information be included in the plan: 

··········Mitigation·andAdaptiveManagementReeonunendations ............................................................... . 

• A discussion of additional mitigation measures to address nutrient impacts, including: 

o mitigation measures that involve cooperative efforts and support for on-going (and 
potentially additional) nutrient reduction projects in the watershed; 

o ongoing mitigation, adaptive management or other management activities in Chatfield 
Reservoir targeting protection from nutrient impairment; 

o reservoir operation and management opportunities that could reduce impacts from 
nutrients. We recommend the FEIS include additional details regarding operating 
scenarios, including both a discussion of any limitations and the potential opportunities 
for overcoming them to avoid water quality impacts. It would be important to identify 
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any potential indirect environmental impacts elsewhere in the system associated with 
such scenarios; 

o non-operational opportunities to reduce external and intemal nutrient loading through 
point source, nonpoint source, and/or TMAL controls; and 

• Identification of thresholds associated with eutrophication, including DO, nutrients, and 
chlorophyll levels that would trigger management actions early to ensure their implementation 
will protect water quality standards. 

Monitoring Recommendation 

• A description of any ongoing monitoring activities and a commitment to any additional 
monitoring necessary to characterize and establish pre-project baseline conditions for DO, 
nutrients, and chlorophyll to assure long-term protection against nutrient-related impairment. 

General Recommendations for Mitigation 

In addition to the water quality mitigation recommendations outlined above, we recommend further 
description of a number of the mitigation provisions/agreements described in the DElS. In order to 
ensure effective development and implementation of the overall mitigation for the Preferred Alternative, 
we suggest these elements of mitigation be described and included in the CMP. Specific references in 
the DElS are provided below along with recommendations: 

• Include details of the adaptive management approach and the Coordinated Reservoir Operations 
Plan provisions to be developed to protect the walleye brood stock program (page 4-56); 

• Include mitigation measures (to be developed in coordination with CDOW) to fund stream 
habitat improvements in the South Platte River upstream and downstream from Chatfield 
Reservoir (page 4-56); 

• Consider mitigation provisions to address the potential aquatic life impacts of flow changes to 
the South Platte River downstream of Chatfield Reservoir. The Draft Ecosystem Restoration 
Evaluation Report (Great Western Institute et aI., 2007; Appendix D) evaluated opportunities to 
protect and enhance fishery habitat through management of future water releases. The study 
found that alternative release patterns from the reallocated storage to address base flow 
conditions during the winter months (a critical aquatic stressor) can dramatically improve 
conditions; and 

• Consider increasing the compensation for loss of mature cottonwoods above the proposed 1: 1 
acreage. In EPA's experience across the country and in the scientific supporting literature, 
offsetting functional loss has a time lag and is not always successful: restoration efforts often 
face a high failure rate. These lessons seem particularly pertinent to replacing mature (30+ year 
old) cottonwoods. Enhanced mitigation recommendations for this type of resource generally 
include a replacement ratio in the range 1:5 to 1 :15. 

Given the critical role of the CMP and the implementation details, including monitoring and adaptive 
management, the EPA is interested in participating in the process through representation on the 
Technical Advisory Committee. 
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Other.Considerations 

Climate Change 

The DEIS does not include a discussion of the potential impacts of climate change on the Project, and 
concludes that climate variability cannot be accurately predicted at this time. However, information is 
available that should be included in the FEIS to ensure disclosure of possible impacts. The EPA 
recommends that the FEIS reference relevant local research on potential climate change impacts, such as 
the Joint Front Range Climate Change Vulnerability Study, which combines the results of the latest 
climate science with available hydrologic simulation capabilities to better understand future streamflow 
trends. Regional research projects that air temperatures will warm, leading to earlier and slightly reduced 
runoff. We suggest that the FEIS consider and discuss what impact an increase in temperature and/or 
decrease in flows would have on the Project, especially in relationship to how changes in hydrology 
could affect reservoir operations and project objectives. The EPA recommends review ofthe Arkansas 
Valley Conduit Draft Environmental Impact Statement, which is available online at 
www.usbr.gov/avceis. In this DEIS, various runoff projections representing different climate change 
scenarios were converted to streamflow and, in part, used to investigate the ability to meet water 
demands in the future. 

Chaifield Reservoir: E. coli. 

The E. coli water quality standard of 126 coloniesll 00 mL is a two-month geometric mean. Section 5 of 
Appendix J presents monthly maximum data and compares them to the water quality standard. While 
these monthly data are useful information, they are not the correct basis for comparison to the standard. 
We suggest using two-month geometric means of E. coli for comparison to the water quality standard of 
126 colonies/lOO mL. 

Conclusion 

Based on our review, and in accordance with the enClosed rating criteria, the EPA has rated the DEIS as 
"Environmental Concerns - Insufficient Information" (nEC_2n). The EC rating indicates that the EPA's 
review has identified potential water quality impacts to Chatfield Reservoir and the South Platte River 
that should be avoided in order to adequately protect the environment. Corrective measures may require 
changes to the Preferred Alternative or application of mitigation measures that can reduce the 
environmental impact. We also recommend additional analysis and information to fully assess and 
mitigate all potential impacts of the management actions. The EPA is committed to working with you in 
the coming months to better characterize the nutrient and flow-related issues, and identify potential 
measures to avoid, minimize or reduce impacts, before issuance of the FEIS and the ROD. 
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We appreciate the opportunity to participate in the review of this project. If we may provide further 
explanation of our comments during this stage of your planning process, please contact me at 303-312-
6925, or your staff may contact Melanie Wasco, Lead NEPA Reviewer, at 303-312-6540. 

Enclosure: Ratings Criteria 

Sincerely, 

Director, NEP A Compliance and Review Program 
Office of Ecosystems Protection and Remediation 
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U.S. Environmental Protection Agency Rating System for 
Draft Environmental Impact Statements 

Definitions and Follow-Up Action* 

Environmental Impact of the Action 

LO - - Lack of Objections: The Environmental Protection Agency (EPA) review has not identified any 
potential environmental impacts requiring substantive changes to the proposaL The review may have 
disclosed opportunities for application of mitigation measures that could be accomplished with no more 
than minor changes to the proposal. 

EC - - Environmental Concerns: The EPA review has identified environmental impacts that should be 
avoided in order to fully protect the environment. Corrective measures may require changes to the 
preferred alternative or application of mitigation measures that can reduce these impacts. 

EO - - Environmental Objections: The EPA review has identified significant environmental impacts that 
should be avoided in order to provide adequate protection for the environment. Corrective measures may 
require substantial changes to the preferred alternative or consideration of some other project alternative 
(including the no-action alternative or a new alternative). EPA intends to work with the lead agency to 
reduce these impacts. 

EU - - Environmentally Unsatisfactory: The EPA review has identified adverse environmental impacts 
that are of sufficient magnitude that they are unsatisfactory from the standpoint of public health or welfare 
Or environmental quality. EPA intends to work with the lead agency to reduce these impacts. lfthe. 
potential unsatisfactory impacts are not con'ected at the final EIS stage, this proposal will be recommended 
for referral to the Council on Environmental Quality (CEQ). 

Adequacy of the Impact Statement 

Category I - - Adequate: EPA believes the draft EIS adequately sets fOlih the environmental impact(s) of 
the preferred alternative and those of the alternatives reasonably available to the project or action. No 
fmiher analysis of data collection is necessary, but the reviewer may suggest the addition of clarifying 
language or information. 

Category 2 - - Insufficient Information: The draft ElS does not contain sufficient information for EPA to 
fully assess environmental impacts that should be avoided in order to fully protect the environment, or the 
EPA reviewer has identified new, reasonably available alternatives that are within the spectrum of 
alternatives analyzed in the draft EIS, which could reduce the environmental impacts of the action. The 
identified additional information, data, analyses or discussion should be included in the final EIS. 

Category 3 - - Inadequate: EPA does not believe that the draft ElS adequately assesses potentially 
significant environmental impacts of the action, or the EPA reviewer has identified new, reasonably 
available alternatives that are outside ofthe spectrum of aiternatives analyzed in the draft EIS, which 
should be analyzed in order to reduce the potentially significant environmental impacts. EPA believes that 
the identified additional information, data, analyses, or discussions are of such a magnitude that they should 
have full public review at a draft stage. EPA does not believe that the draft EIS is adequate for the 
purposes of the National Environmental Policy Act andlor Section 309 review, and thus should be formally 
revised and made available for public comment in a supplemental or revised draft EIS. On the basis of the 
potential signifieant impacts involved, this proposal could be a candidate for referral to the CEQ. 

* From EPA Manual 1640 Policy and Procedures for the Review of Federal Actions Impacting the 
Environ!Tlent. February, 1987. 





United States Department of the Interior 
OFFICE OF THE SECRETARY 

9043.1 
ER-12/0434 

Office of Environmental Policy and Compliance 
Denver Federal Center, Building 67, Room 118 

Post Office Box 25007 (D-1 08) 
Denver, Colorado 80225-0007 

Ms. Gwyn M. Jarrett, Project Manager 
CENWO-PM-AA 
ATTN: Chatfield Reservoir Reallocation Draft FRIEIS 
1616 Capitol Avenue 
Omaha, NE 68102 

Dear Ms. Jarrett: 

September 5, 2012 

The Department of the Interior has reviewed the Draft Integrated Feasibility Report and 
Environmental Impact Statement" (Draft FR/EIS) dated June 2012, for the Chatfield Reservoir 
Storage Reallocation, and offers the following comments provided by the U.S. Fish and Wildlife 
Service (USFWS) and U.S. Geological Survey (USGS). 

U.S. Fish and Wildlife Service Comments 

The Draft FR/EIS and supporting appendices are extensive and staffing limitations prevented a 
thorough review by the USFWS of all aspects of these documents. We provide comments 
primarily on the preferred alternative, Alternative 3, reallocating 20,600 acre-feet of storage in 
Chatfield Reservoir and raising the pool level to 5,444 feet. Alternative 3 would result in the 
greatest onsite impacts of those alternatives addressed. Our review emphasizes aspects of the 
project that would impact existing fish and wildlife resources, and the proposed mitigation to 
offset those impacts. We will largely rely on the Colorado Division of Parks and Wildlife 
(CPW) for review and comment on portions of the document pertaining to water quality 
(including potential concerns related to sediment, oxygen, phosphate, anunonia, and methylation 
of mercury) and to fisheries. In addition, we have not addressed impacts to recreation. 

The USFWS has prepared these comments under authority of Fish and Wildlife Coordination 
Act (16 U.S.C. §661 et seq.(FWCA)), Endangered Species Act of 1973, as amended (16 U.S.C. 
§§1531 to 1543 et seq. (ESA)), National Environmental Policy Act (42 U.S.C. §4321 et seq.), 
and the Migratory Bird Treaty Act of 1918, as amended (16 U.S. C. §703 et seq. (MBTA). 
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General Comments 

Our primarily concerns regard remaining uncertainty as to project impacts under Alternative 3, 
some aspects of the compensatory mitigation plan (CMP), and agency roles and oversight. 

It is projected that the Chatfield Reservoir will fill to the 5,444-foot level in only 18 percent of 
years. This creates uncertainty with regard to impacts to existing vegetation just above and 
below 5,444 feet, as well as the potential for growth of weeds or more favorable vegetation that 
may establish during years when the reservoir is low. The Draft FR/EIS addresses a range of 
possible vegetation outcomes and suggests adaptive management to maintain resource values, 
but any vegetation patterns that develop could be temporary if storage patterns or water 
availability change. Future change in water users, potential storage under more senior water 
rights, new regional water projects, and potential impacts of climate change could influence 
future storage levels and fill frequency in the reservoir and alter currently projected impacts or 
initial results. 

The Draft FRIEIS identifies potential downstream impacts to the aquatic environment in the 
South Platte River that may result from the preferred alternative. These impacts may stem from 
predicted alteration in the timing of flows, reduction in flows (particularly in the winter months), 
and an increased number of zero flow days. Reduced flows may in tum adversely impact water 
quality. The Draft FRIEIS describes conceptual mitigation approaches, mostly based on 
changing water retention times in Chatfield Reservoir and the timing of water releases 
downstream. While there is ample text describing potential actions to address these concerns, 
there appears no specific commitment to any such efforts. We believe that such commitments 
are needed and that details of how coordination efforts by water users would offset any 
downstream impacts must be established. 

The Comprehensive Management Plan (CMP) includes methodology and techniques appropriate 
for quantifying project impacts to the federally listed Preble's meadow jumping mouse (Zapus 
hudsonius preblei) (Preble's), migratory birds, wetlands, mature cottonwood forest, and related 
resources. The CMP is based on an "ecological function unit" (EFU) concept that quantifies 
resources that would be lost and provides a basis for the full mitigation of these losses. The 
USFWS participated in the development of the EFU concept and is supportive of its use. 
However, while the basis of this methodology seems sound, the USFWS is concerned that 
certain aspects of its proposed implementation at mitigation sites inflate values assigned to 
compensatory mitigation, which could result in less than full replacement of resource values 
impacted. 

Base mitigation values assigned for preservation and enhancement of resources on offsite 
mitigation properties (15 percent of site EFUs) appear appropriate, provided that long term 
assurances are in place to maintain values present. In the opinion of the USFWS, weighting 
factors employed to encourage selection of best mitigation properties (favoring those properties 
in proximity to Chatfield Reservoir, those that include upland buffers, and those that would 
increase connectivity of protected habitat) inappropriately inflate EFU mitigation credits. Sites 
that would be impacted at Chatfield Reservoir support these same characteristics: proximity
they are at the project site; buffers- they are generally surrounded by protected lands; and, 
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connectivity - they are part of more extensive riparian corridors extending upstream. Selected 
mitigation properties ideally would replicate these site characteristics and not be weighted to 
provide enhanced mitigation credit based on their presence. While weighting is justified in some 
cases, it would be more equitable if, under the CMP, both positive and negative weighting is 
employed to reflect whether or not mitigation sites include characteristics of impact sites where 
EFUs are lost. It appears that in the Model Review Report (Appendix I of Appendix K) 
reviewers were not provided details of weighting factors or their application to project 
mitigation. We suggest that this oversight be addressed. 

As always, the USFWS is concerned that unavoidable impacts to fish and wildlife resources, 
including wetlands, will be fully mitigated. While we are supportive of the concepts underlying 
the CMP and have been committed to working jointly with other parties to ensure its successful 
development and appropriate implementation, changes needed in the CMP to fully mitigate for 
resource values lost could significantly drive up the overall cost of environmental mitigation 
under Alternative 3. 

It has been our understanding that the Chatfield Water Providers (CWP) will be responsible for 
the successful implementation of the CMP, but that efforts will be led by the Colorado 
Department ofN atural Resources (CDNR) with Corps oversight. However, the Draft FR/EIS 
reflects uncertainty regarding the roles of various agencies. For example, in the CMP (Appendix 
K) the role of the Corps and CDNR seems largely limited to review and comment on CMP 
implementation and changes to CMP strategies that the CWP may pursue through adaptive 
management. The CMP is complex and will require extensive oversight. The Corps must 
clearly maintain the authority to identify and pursue opportunities to minimize project impacts as 
opportunities may arise, to oversee mitigation and assure that monitoring commitments are met, 
and to approve any significant changes to CMP strategies. 

Under ESA, a draft biological assessment was developed by the Corps and included as an 
appendix to the Draft FR/EIS. On August 20, 2012, the USFWS received a letter from the Corps 
requesting initiation offorrnal consultation under section 7 of the ESA regarding adverse impacts 
of the preferred alternative to listed species. The USFWS will review the biological assessment 
for sufficiency and, as appropriate, provide its biological opinion to the Corps in accordance with 
time frames established under the ESA. The Corps, in tum, is responsible for implementing 
terms and conditions prescribed by the USFWS in the biological opinion and, under some 
circumstances (including when the agency action is subsequently modified in a manner that 
causes an effect to listed species or critical habitat not considered in the biological opinion) may 
be required to reinitiate consultation. 

A 2006 Planning Aid Letter on the Chatfield Reservoir Storage Reallocation, submitted to the 
Corps by the USFWS under the FWCA, is referenced in the Draft FR/EIS but is not included in 
Appendix X as cited. Appendix X does include a recent, brief update letter by USFWS, in which 
we state that the two letters together constitute our Draft FWCA report to the Corps. This 
omission is unfortunate in that reviewers were not able to see our previous comments and 
suggestions under the FWCA. A fmal FWCA report will be completed by the USFWS prior to 
project approval. The USFWS anticipates being involved throughout project and CMP 
implementation, and will participate in an appropriate advisoty role to help assure compliance 
with the FWCA and success of the CMP. 
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Specific Comments 

Draft FRIEIS 

1.3.4.6, p. ES-12. 

This section states that CDNR, " ... through its agencies and nonfederal project partners will 
complete 100% of the integral work .. " and that " ... said work will involve every phase of design 
and construction ... " For CDNR to maintain responsibility for project implementation (with 
Corps oversight) is consistent with our understanding of agency roles. Other sections of the 
Draft FR/EIS and especially Appendix K appear to contradict this by providing CWP broad 
authority to independently make decisions regarding project implementation. 

2.1, p. 2-4 

We agree with the statement in #4 that, "Strategically timed release of water from Chatfield 
Reservoir can potentially provide recreational and environmental benefits to the urban and 
downstream reaches of the South Platte River."' But, on the same page, 2.2.1, Planning 
Objectives, include only " ... fully mitigating unavoidable significant impacts ... " The FWCA 
calls on Federal agencies to pursue measures to improve fish and wildlife values and adopt such 
measures, where appropriate, to obtain maximum project benefits. Throughout the document, 
timing releases of water to offset projects impacts downstream or enhance downstream resources 
are mentioned with no specific commitment as to whether or how these efforts would be 
pursued. 

3.8.1., p. 3-48. 

The USFWS 2002 list of Birds of Conservation Concern was updated in 2008. Species listed for 
USFWS Region 6 have changed. See: 
http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008 
.pdf for the current list. 

Figures 3-15 and 3-16; pp. 3-79 and 3-81. 

CPW mapping of Preble's occupied range depicts only areas where jumping mice have been 
captured (as of 2007) and nearby riparian habitats. It does not include stream segments where 
proximity to known Preble's occurrence and continuity of habitat suggest that occupancy is 
likely. This limits the utility of these figures, which may erroneously be interpreted to depict 
areas where the Preble's is absent. Substituting or overlaying Douglas County riparian habitat 
mapping produced in conjunction with the Douglas County Preble's Habitat Conservation Plan 
would better depict the likely occurrence of the Preble's. Designated critical habit for the 
Preble's might also be included in these figures. 



Ms. Gwyn M. Jarrett, Project Manager 5 

4.1.1., p. 4-2 

This section begins by describing a cycle of steps necessary to implement adaptive management: 
problem assessment, design, implementation, monitoring, evaluation, adjustment, and then 
recycling through earlier steps. Too often the Draft FRIEIS uses "adaptive management" as a 
general term to address response to uncertainty or unanticipated consequences of project 
implementation. In each case where adaptive management is proposed or mentioned 
(approximately 120 times in the Draft FR/DEIS not including appendices) it should be clear what 
the problem is, what the design to address it consist of, what monitoring will take place, and how 
results will be evaluated. Table 4-1, pp. 4-3 through 4-5, includes a column entitled "Required 
Adaptive Management." In most instances no monitoring is referenced, only uncertainties and 
possible measures that could be employed to address impacts. Despite the column title, 
descriptions are limited largely to 'adaptive management will be used' and a list of possible 
measures to address impacts. 

4.5.3., p. 4-49 

In the first paragraph, it should be pointed out that the anticipated "new reservoir effect" that 
could provide a positive benefit to food chain production is caused by the same decay of organic 
materials cited as a possible problem to maintaining water quality. 

4.5.3., p. 4-49 

In the second paragraph, aquatic community benefits from increased shallows may result from a 
proportional increase of shallow to deeper waters at Chatfield Reservoir. Cited acreage increase 
versus shoreline increase from 5,432 to 5,444 feet does not address the question. Calculating the 
ratio of shallow (<4ft.) to deeper water over the entire reservoir at these two levels (before and 
after reallocation) would determine whether an increase in proportion of shallows would occur. 

4.5.3., p. 4-52 

The first paragraph presents an apparent contradiction. It states both that base flow in winter is a 
critical aquatic stressor in the South Platte River and that management of reservoir outflow to 
maintain I 0 cfs could greatly improve habitat for fish, but also that a predicted decrease in winter 
flows downstream from Chatfield Reservoir under Alternative 3 would result in minimal or no 
impact to aquatic biota. See also 5.3.4, p. 5-12 that lists "Depletion of winter base flows below 
Chatfield Reservoir under Alternatives 3 and 4." under, "The major potential adverse impacts 
that have been identified ... " Projected average monthly percent decrease in river flow under 
Alternative 3 is greatest during winter months (see Figure 4-12). Daily decreases in flow may be 
even more severe (see 5.5.1.6., p. 5-20) and zero flow days are predicted to rise. The conclusion 
that decreases in winter flows downstream of the reservoir would result in minimal or no impact 
seems unwarranted. 
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4.5.5, p. 4-56 

Citation of the USFWS 2006 Planning Aid Letter as a source of a general comment regarding 
potential changes to future flow patterns in the South Platte River (that they will likely occur) 
appears misplaced. 

Figure 4-10, p. 4-62 

Most grassland at Chatfield Reservoir is dominated by introduced species and of relatively low 
resources value. The projected loss of 15.6 acres of native perennial grassland should be 
mitigated, and coul(i be, through conversion a similar acreage of non-native grassland to native 
grassland. 

Figure 4-18, p. 4-76 

The figure depicts that over the previous 20 years in the period of record (1980-2000), under 
Alternative 3 the reservoir would have filled to 5,444 feet in almost every year. This contrasts 
with the statement (Table 2-9, p. 2-67) that under Alternative 3, the pool elevation of 5,444 feet 
is predicted to be met in only 18 percent of years or the statement (4.9.3, p. 4-93) that maximum 
pool elevation is expected to be attained "only once every 3-4 years." These discrepancies 
should be explained. 

4.8.5, p. 4-86 

This section starts by stating that, "Prior to implementation of an alternative, actions to reduce 
the level of impacts will be considered." The discussion immediately switches to examples of 
potential "adaptive management" measures. This exemplifies the Draft FRIEIS 's lack of solid 
commitment to a variety of measures mentioned in the document that "could" or "would" reduce 
or offset impacts. Appendix CC, Items ofNon-Federal Cooperation, suggests that some of these 
issues may be resolved independent of the Federal action. We believe that all measures to 
reduce and mitigate impacts should be part of the Federal action. 

4.9.3., p. 4-93 

This section refers to the "current understanding of how water providers would access and store 
water in Chatfield." There should be a mechanism for future re-evaluation of all project impacts 
should a significant change in access to and storage of water in Chatfield Reservoir occur, either 
by the existing water providers or, potentially, future new water providers. 

4.9.3., p. 4-95 

The fifth paragraph references only impact to Preble's critical habitat along the South Platte 
River, not along Plum Creek. Since much of the document may have been drafted prior to 
USFWS's 2010 revised designation of critical habitat that included Plum Creek, all references to 
critical habitat should be checked to include that update. 
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5.5.8.2., p. 5-30 

The third paragraph cites the Biological Assessment's (Appendix V) conclusion that the 
proposed action is likely to adversely affect the Preble's and to "adversely modify" its designated 
critical habitat. Both here and in Appendix V the correct statement should read " ... and 
"adversely affect" its designated critical habitat." Whether the proposed alternative is likely to 
destroy or adversely modifY designated critical habitat will be determined by the USFWS in the 
biological opinion. 

AppendixK 

Executive Summary, p. 4. 

There is an error at the top of the page. The project coordination team would include CDNR, but 
not the USFWS. 

1.0., p. 7. 

There is an error in the first full paragraph, which states, "EFU s were not used for off-site 
mitigation of impacts to designated Preble's critical habitat." They are being proposed for that 
use and this statement is contradicted later on the page. 

3.l,p. II. 

Here and elsewhere the document states that USFWS policy requires that impacts to designated 
critical habitat must be mitigated within the same critical habitat unit. A citation (Service 2004) 
is to a draft memorandum on application of the "destruction or adverse modification" standard, 
and not a policy on mitigation. More accurately, in accordance with the memorandum, USFWS 
considers only mitigation actions within the same critical habitat unit when determining whether 
an action will result in destruction or adverse modification of critical habitat. 

6.1.1, p. 23. 

Based on information provided in an August 29, 2012, interagency meeting and site visit at 
Chatfield Reservoir, one of the three primary habitat conservation activities proposed for onsite 
mitigation in Appendix K, installation of sheet pile cutoff structures to raise the ground water 
table, is no longer planned. A second activity, creations of secondary channels, ditches, and 
backwaters to bring surface water to mitigation areas, has been modified to largely exploit water 
from lakes, and both water availability and soil permeability at potential mitigation sites is yet to 
be tested. These changes exemplifY the preliminary nature of the CMP and the need for much 
more certainty regarding details prior to the Final FR/EIS. 

6.1.1.2., p. 27 and 6.2.1.1., pp. 34-35. 

Success criteria for mitigation sites should be refined. Specific criteria should be developed for 
accepting "volunteer" plants and "vegetative reproduction" instead of planted trees and shrubs. 
Criteria for allowable percentage of State A-list noxious weeds on mitigation sites should be zero 
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percent, as generally required by the Corps' Littleton Regulatory Office on wetland permits they 
ISSUe. 

6.1.3., p. 31 

The second full paragraph refers to potential mitigation credit for weed control at Chatfield 
Reservoir. Weed control is part of the success criteria and no credit should be given for weed 
control on mitigation sites at Chatfield Reservoir. 

6.2.2., pp. 36 -38. 

This section addresses whether needed EFU s for mitigation of project impacts can be achieved 
within offsite target habitat. We have little basis to judge whether 15 percent of existing acreage 
and EFU s on target habitat would be available (based on the prospect of cooperative 
landowners). However, we have significant concerns over application of weighting in the 
ecological functions approach, as exemplified here and detailed in Appendix C of Appendix K. 
In the example provided on p. 38 there is no explanation as to why weighting factors would be 
multiplied together rather than added to base values individually. When the same weighting of 
connectivity and buffers are calculated separately and then added to base EFUs , 739 rather than 
791 mitigation EFUs are generated, a reduction of approximately 7 percent in credited 
mitigation. 

7.1.3., p. 57. 

In the last paragraph, the Project Coordination Team would be given no opportunity to review 
and comment on CWP protection of properties or buffers within the target area. Given 
unforeseen complexities of protection efforts, this provision for the CWP to act without oversight 
appears unacceptable. The Corps, alone or through the Project Coordination Team, must retain 
authority over project implementation. 

7.1.3., p. 58 

Property management plans developed by CWP should be subject to Project Coordination Team 
approval, not just review and comment as stated in the second paragraph. This provision for the 
CWP to act without oversight appears unacceptable. The Corps, alone or through the Project 
Coordination Team, must retain authority over project implementation. 

7.1.3., pp. 58-59. 

Required components of mitigation plans, as listed, are acceptable. However, failure to protect 
existing EFU s through negligent management should result loss of EFU credits. It should also 
be clear that management plans will be required to address management in perpetuity. 

7.3., p. 68. 

The fourth bullet addresses impacts to the Preble's and its habitat. Our biological opinion would 
set terms and conditions that the Corps would implement through decision documents and 



Ms. Gwyn M. Jarrett, Project Manager 9 

agreements. It is the Corps' responsibility to see that terms and conditions are implemented and 
to maintain authority over their implementation. The biological opinion would also address 
circumstances where formal consultation under section 7 of the ESA would be reinitiated. 

7.3, p. 69. 

The first bulleted statement provides the Chatfield Reservoir Mitigation Company "exclusive 
control over mitigation activities to satisfY the mitigation obligations described in the project 
decision document." This provision for the CWP to act without oversight appears unacceptable. 
The Corps, alone or through the Project Coordination Team, must retain authority over project 
implementation. 

7.3, p. 70. 

The first paragraph appears contradictory. It both describes the Project Coordination Team as a 
means for the Corps and DNR to oversee the project and provides the team only a role of 
providing comments and recommendations to the CWP "for their consideration." This provision 
implies that the CWP may ignore recommendations of the Project Coordination Team. Any 
provision that allows the CWP to act without oversight appears unacceptable. In the last 
paragraph, the ability ofCWP to reject recommendations of technical committees may be 
appropriate, but the Corps, alone or through the Project Coordination Team must retain authority 
over project implementation. 

7.5., p. 75 

In the first full paragraph, details of how the CMP would address fire, flood, drought, or other 
natural or manmade events impacting the mitigation sites should be expanded and refmed. 
While the CWP are not responsible for certain events impacting mitigation lands, the CMP 
should address remediation of sites following such events as an aspect of site management plans 
and address how EFU s lost or subsequently regained would be accounted for. 

7.5.1., p.77. 

The full impact of project implementation to existing vegetation from 5,439 to 5,444 feet and 
above may not become evident until a series of wet or dry years occurs. Until then, full impacts 
of the reallocation project and the extent of actions needed to fully mitigate impacts will not be 
known. 

7 .6. pp. 83-84. Agency oversight 

The Corps and CDNR roles and authorities appear inappropriately limited to review and 
comment on annual reports produced by the CWP. In addition, the Corps has say over 
determining when the CMP success criteria have been met. The Corps, alone or through the 
Project Coordination Team, must retain authority over project implementation. 
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7.6., pp. 84-85. 

The role of the USFWS regarding Preble's and any other listed species under ESA includes 
oversight of Corps adherence to terms and conditions of any biological opinion issued. The 
Corps in term must retain authority over project implementation. In this context, both the 
USFWS and Corps will have roles in overseeing mitigation plans regarding the Preble's and 
subsequent changes to plans. 

Appendix C of Appendix K 

4.2., p. C-16 

In the first paragraph, the base EFU mitigation value assigned for preserving existing offsite 
mitigation lands (15 percent ofEFUs present) is garnered from preservation in perpetuity," ... 
protecting habitat against somewhat speculative and future events ... " How the aftermath of fire, 
flood, and other rare but foreseeable occurrences at mitigation sites would be addressed under 
the CMP must be determined. 

4.2., p. C-17 

In the first paragraph, future delisting of the Preble's does not mean its habitat would likely be 
increasingly lost. A recovery plan would likely link a mechanism for long-term protection of 
important habitat to any delisting action. 

4.3.1., p. C-19. 

Under the proposed weighting scheme, for bird habitat values mitigation sites in close proximity 
to Chatfield Reservoir, EFU s are weighted at 1.25. At sites further away they are weighted at 
1.0. Mitigation near the site of impact is assumed more desirable, but traditionally gets full 
credit (1.0) while mitigation at sites further away usually get less ( < 1.0). The proposed 
weighting inflates the value of both near and far offsite mitigation to birds. 

4.3.2., pp. C-19-20 

The USFWS agrees that buffers, as described, increase value of target mitigation habitat. 
However, assigning positive weighting values based on "average'' buffer rather than "minimum" 
buffer width (see the last paragraph on C-19) ignores the likelihood that the closest human 
intrusion usually represents the greatest concern. USFWS recommends that minimum buffer 
width be used as the standard rather than average width. As for the actual weighting for presence 
of buffers, EFUs times 1.3, 1.5, or 1.6 depending on buffer width, we find the weighting scheme 
somewhat arbitrary. Habitat that would be lost at Chatfield Reservoir is largely buffered by 
preserved lands. To compensate for that loss, mitigation sites should be reasonably buffered 
from human impacts or perhaps receive reduced mitigation credit. In addition, credit for buffers 
on only one side of a targeted stream reach (while the other side of the stream remains vulnerable 
to infringing human impacts) doesn't represent proportional buffer value. We recommend that 
the weighting scheme for buffers receive expert review. It appears that the weighting approach 
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was not connnented on by expert reviewers; they were only informed that weighting would be 
used in determining EFU "debits" and "credits." 

4.3.3, pp. C-20-23 

Proposed weighting of mitigation sites for contribution to habitat connectivity, of up to 3.0 times 
the EFU value present, would provide incentives to link protected lands. However, habitat that 
would be impacted at Chatfield is part of a currently protected riparian system, and offsite lands 
targeted should also contribute to protected riparian connectivity. We believe that the weighting 
scheme overvalues mitigation efforts and may result in less than full mitigation values lost. 
Weighting could be given to targeted habitat in stream reaches where habitat quality is poor, with 
no requirement that site plans include measures to enhancement habitat present. Targeted 
mitigation lands currently experience a range of protections (see 4.19 .9 of the Draft FRIEIS 
which indicates impacts would be minimized or mitigated given the current regulatory 
framework.), so existing connectivity of corridors is likely to persist. Preble's has the capability 
to traverse stream reaches where habitat it less than optimal, as reflected in the designation of 
critical habitat where a stream reach represents only a travel corridor. Preble's populations are 
supported by both areas of high quality riparian habitat and lower quality travel corridors. Lack 
of barriers to movement is more critical than continuity of high quality habitat. The weighting 
scheme for connectivity could benefit from expert review. With a refined scheme in place, a 
technical connnittee may be needed to oversee complexities of site specific application. 

4.3.3, p. C-22. 

Here and elsewhere in the document, the Preble's Draft Recovery Plan (cited as Service 2003) is 
not an official, signed USFWS draft plan under the ESA. In the past the USFWS has referred to 
it as a Working Draft. 

If you need further assistance regarding the issues addressed above, please contact Peter Plage  
. 

U.S. Geological Survey Connnents 

Chapter4 

General: Increased water-level fluctuations may result in increased mercury concentrations in 
fish, and could result in mercury advisories. Mast and Krabbenhoft (2010), in a study of two 
similar front-range reservoirs, associated elevated fish-mercury concentrations with fluctuations 
in reservoir water levels. The water-level fluctuations resulted in geochemical changes that 
resulted in methylation and increased availability to fish. We suggest that the DEIS include a 
discussion of the possibility and consequences of elevated mercury concentration in fish, and the 
possible impacts for anglers. References include: 

Mast, M.A., and Krabbenhoft, D.P., 2010, Comparison of mercury in water, bottom sediment, 
and zooplankton in two Front Range reservoirs in Colorado, 2008-09: U.S. Geological Survey 
Scientific Investigations Report 2010-5037, 20 p. 
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Sorensen, J.A., Kallemeyn, L.W., and Sydor, M., 2005, Relationship between mercury 
accumulation in young-of-the-year yellow perch and water-level fluctuations: Environmental 
Science and Technology, v. 39, p. 9237-9243 

Selch, T.M., Hoagstrom, C.W., Weimer, E.J., Duehr, J.P., and Chipps, S.R., 2007, Influence of 
fluctuatiug water levels on mercury concentrations in adult walleye: Bulletin of Enviromnental 
Contamination and Toxicology, v. 79, no. 1, p. 36-40 

If you have any questions concerniug this comment, please contact Gary LeCaiu, USGS 
Coordinator for Enviromnental Document Reviews,  

Sincerely, 

Robert F. Stewart 
Regional Enviromnental Officer 
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August 29, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

Dear Ms. Jarrett: 

Commissioners' Office 
4430 South Adams County Parkway 

5'" Floor, Suite C5000A 

Brighton, CO 80601-8204 

PHONE 720.523.6100 
FAX 720.523.6045 

www.adcogov.org 

The Adams County Board of Commissioners supports the proposed Chatfield Reservoir Storage Reallocation 
Project in Colorado as described in the Draft Integrated Feasibility Report (FR)/Environmental Impact 
Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study recently released for public comment. 
We believeJhis is a much needed water supply opportunity for stakeholders serving Adams County residents as 
well as other Front Range and northeastern Colorado water providers. 

In particular, we support those stakeholders, one being Central Colorado Water Conservancy seeking Chatfield 
storage space to mitigate water wells important to the agricultural community in Adams County. Many of these 
wells pump from the alluvium adjacent to the South Platte River. Generally these wells have junior water rights 
and when owners of senior water rights downstream place a call (or request water) during the irrigation season, 
the agricultural usage from these wells is curtailed or halted under Colorado water law unless so-called 
"augmentation water" is available for release to the river to cover the out-of-priority depletions fl'om the well 
pumping. Well pumping curtailment negatively impacts the Adams County agricultural community by reducing 
irrigation water supplies available to various types of crops. Storing more water in Chatfield Reservoir will 
make better use of an existing facility, assisting stakeholders in providing well augmentation to our agricultural 
operators. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility Report & Environmental 
Impact Statement on the Chatfield Reservoir Reallocation Project and direct that this letter be delivered to the 
U. S. Army Corps of Engineers to made part of the record of public comments on this draft IiR/EIS. In addition, 
we urge the U. S. Army Corps of Engineers to complete its final review of the project and issue a Record of 
Decision in a timely manner so that additional water can be stored in Chatfield Reservoir as soon as possible. 

Sincerely, 

~A~ 
W.R. ':Skip" Fischer • -_ 
Chairman 

W. R. "Skip" Fischer 
DISTRICT 1 

BOARD OF COUNTY COMMISSIONERS 

Alice). Nichol 
DISTRICT 2 

Erik Hansen 
DISTRICT 3 



ACWWAFLOW 
ASSURING YOUR FUTURE WATER 

LETTER OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

August 17,2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

Dear Ms. Jarrett: 

We the undersigned Arapahoe County Water and Wastewater Authority Board of 
Directors are writing to support the proposed Chatfield Reservoir Storage Reallocation 
Project in Colorado as described in the Draft Integrated Feasibility Report 
(FR)/Environmental Impact Statement (ElS) for the Chatfield Reservoir Storage 
Reallocation Study recently released for public comment. We believe this is a much 
needed water supply opportunity for the Front Range and northeastern Colorado water 
providers. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held without jeopardizing the reservoir's flood control purposes. 
The Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

A Draft Integrated FRiElS on the Chatfield Reservoir Storage Reallocation Project has 
been prepared by the U. S. Army Corps of Engineers in cooperation with the State of 
Colorado and in consultation with 15 prospective water users groups and many other 
interested parties. The water providers who contract and pay for use of the water storage 
space in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
enviromnental impacts and to undertake and pay for modification of recreation facilities 
as needed. 

ARAPAHOE COUNTY WATER AND WASTEWATER AUTHORITY 

13031 E, Caley Avenue! Centennial, CO 80111 I Phone 303 790 4830 1 Fax 303 790 9364 I www.arapahoewater.org 



The Chatfield study has been supported by the Colorado Congressional delegation 
(FY2007-FY2012 appropriations bills and numerous joint letters), the Colorado General 
Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to 
assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and 
capture additional runoff flowing down the South Platte River and Plum Creek without 
pumping. Allocating that added storage space to entities holding current water rights to 
that water will prevent the loss of as much as 20,600 acre feet of South Platte River water 
in wet years to out-of-state flows. 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per 
year in the South Platte River Basin over the next 40 years. We believe that every 
opportunity to make better use of the water we have must be pursued, along with 
conservation and reuse efforts. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
Report/Environmental Impact Statement on the Chatfield Reservoir Reallocation Project 
and direct that this letter be delivered to the U. S. Army Corps of Engineers to made part 
of the record of public comments on this draft FRiErs. 

In addition, we urge the U. S. Army Corps of Engineers to complete its final review of 
the project and issue a Record of Decision in a timely manner so that additional water can 
be stored in Chatfield Reservoir as soon as possible. 

Yours truly, 

xf~{b-
Gary Atkm 
General Manager 
On behalf of the Arapahoe County Water and Wastewater Authority Board of Directors 



August 21,2012 

Department of the Army 
Corps of Engineers, Omaha District 
CENWO-PM-AA 
1616 Capitol Ave. 
Omaha, NE 68102-4901 

Attn: Chatfield Reservoir Storage Reallocation FRIEIS 

Dear Sir or Madam: 

Arkansas Basin Roundtable 
Pueblo CO 

Enclosed please find a Resolution passed unanimously by the Arkansas Basin Roundtable in SUppOit of the Chatfield 
Reservoir Storage Reallocation FRlEIS. Thank you for your consideration. 

Sincerely, 

~ 
Gary Barber 
Chair 

c: Executive Committee, Ark Roundtable 
Todd Doherty, CWCB staff 



ARKANSAS BASIN ROUNDTABLE RESOLUTION OF SUPPORT 
FOR THE 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

WHEREAS the Arkansas Basin Roundtable is an integral component of the Interbasin 
Compact Committee formed under the Colorado Water for the 21 st Century Act through 
House Bill 05-1177, and 

WHEREAS the Arkansas Basin Roundtable recognizes that the Chatfield Reallocation 
Project is an Identified Project ("IPP") for increasing renewable water supplies for many 
water users along the Front Range, and 

WHEREAS, as discussed in the CWCB's SWSI study as supported by the Arkansas 
Basin Roundtable, there is an anticipated ",;;ate'r supply shortage or gap of approximately 
99,000 to 360,000 AF per year in the South Platte River Basin over the next 40 years, and 

WHEREAS the Arkansas Basin Roundtable recognizes that renewable water supplies for 
some South Platte water users are derived from the Arkansas River Basin, and therefore, 
any IPP which provides additional storage is aligned with the projects and methods the 
Arkansas Basin Roundtable has identified for meeting the Front Range water supply gap, 
and 

WHEREAS the Arkansas Basin Roundtable includes region-wide representatives from 
municipal, agricultural, and environmental groups, all of which will benefit in some 
fashion from the project and 

WHEREAS the U. S. Army Corps of Engineers has determined that Chatfield Reservoir, 
located in Douglas and Jefferson counties, can safely store an additional 20,600 acre feet 
of water beyond that currently held while preserving the reservoir's flood control 
purposes, and 

WHEREAS the Reservoir's current authorized purposes include flood control, recreation, 
fish and wildlife and water supply, and the reallocation of storage space has been 
authorized since 1986, and 

WHEREAS the Draft Integrated Feasibility Report (FR)lEnvironmental Impact 
Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study has been 
prepared by the U. S. Army Corps of Engineers in cooperation with the State of Colorado 
and in consultation with 15 prospective water users groups and many other interested 
parties, and 

WHEREAS the Chatfield study has been supported by the Colorado Congressional 
delegation (FY2007 -FY20 12 appropriations bills and numerous joint letters), the 
Colorado General Assembly (SJR 07-019) and the Colorado Water Conservation Board 
(serving as non-federal sponsor for the study, January 2010 resolution, and allocation of 
$13 million to assist with implementation), and 
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WHEREAS storing more water in Chatfield Reservoir will make better use of an existing 
facility and capture additional runoff flowing down the South Platte River and Plum 
Creek without pumping, and 

WHEREAS the water providers who contract and pay for use of the water storage space 
in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
environmental impacts, to undertake and pay for modification of recreation facilities as 
needed, and to reimburse the Federal Government for $14 million towards the original 
construction of Chatfield Reservoir, and 

NOW THEREFORE BE IT RESOLVED that the Arkansas Basin Roundtable supports 
the U.S. Army Corps of Engineers Tentatively Recommended Plan in the Draft 
Integrated FRiEIS on the Chatfield Rese.ivoir Sto;ag;e'Reallocation Project and directs 
that this resolution be delivered to the U. S. Army Corps of Engineers to made part of the 
record of public comments on this Draft Integrated FRlEIS. 

BE IT FURTHER RESOLVED that the Arkansas Basin Roundtable urges the U. S. 
Army Corps of Engineers to complete its final review of the project and issue a Record of 
Decision in a timely manner so that water can be stored in Chatfield Reservoir and used 
beneficially as soon as possible. 

Gary Barber 
Chair, Arkansas Basin Roundtable 
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BMR Metropolitan District 
c/o CliftonLarsenAllen 

8390 East Crescent Parkway, Suite 600 
Greenwood Village, Colorado 80111-2811 

(303) 779-571 0 

August 10, 2012 

Via U.S. Mail 
and Email: 

chatfieldstudy@usace.army.mil 

U.S. Army Corps of Engineers 
Edward Zorwinsky Federal Building 
CENWO-PM-AA 
Attn: Gwyn Garrett 
1660 Capitol Avenue 
Omaha, Nebraska 68102-4901 

Re: Chatfield Reservoir Storage Reallocation Project 

Dear Ms. Garrett: 

The BMR Metropolitan District ("District"), acting by and through its Board of 
Directors ("Board"), is writing to support the proposed Chatfield Reservoir Storage 
Reallocation Project in Colorado, as described ih the draft Integrated Feasibility Report 
(FR)lEnvironmental Impact Statement (ElS) for the Chatfield Reservoir Storage 
Reallocation Study recently released for public comment. The Board believes that this is 
a much needed water supply opportunity for the Front Range and Northeast Colorado 
providers. 

The U.S. Army Corps of Engineers has determined that Chatfield Reservoir, 
located in Douglas and Jefferson Counties, can safely store an additional 20,600 acre feet 
of water beyond that currently held without jeopardizing the reservoir's flood control 
purposes. The reservoir's currently authorized purposes include flood control, recreation, 
fish and wildlife, water supply, and the reallocation of storage space. 

A draft Integrated FRIEIS on the Chatfield Reservoir Storage Reallocation Project 
has been prepared by the U.S. Army Corps of Engineers in cooperation with the State of 
Colorado and in consultation with 15 perspective water user groups, and many other 
interested parties. The water providers who contract and pay for the use ofthe water 
storage space in Chatfield Reservoir have agreed to undertake and pay for needed 
mitigation of environmental impacts, and to undertake and pay for mitigation of 
recreation facilities, as needed. 

(00286430DOCX /) 



u.s. Anny Corps of Engineers 
Attn: Gwyn Garrett 
August 7, 2012 
Page 2 

The Chatfield Study has been supported by the Colorado Congressional 
Delegation (FY2007-FY2012 appropriation bills and numerous joint letters), Colorado 
General Assembly (SJR 07-019), and the Colorado Water Conservation Board (serving as 
non-Federal sponsor of the Study, January 2010 Resolution, and allocation of$13 million 
to assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing 
facility and capture additional runoff flowing down the South Platte River and Plum 
Creek without pumping. Allocating that added storage space to entities holding current 
water rights to that water will prevent the loss of as much as 20,600 acre feet of South 
Platte River water in wet years to out-of-state flows. 

There is an anticipated water storage shortage of approximately 99,000 to 360,000 
acre feet per year in the South Platte River Basin over the next 40 years. We believe that 
every opportunity to make better use of the water we have must be pursued, along with 
conservation and reuse efforts. 

In a drought year, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental purposes. 

We support the tentatively recommended plan in the draft Integrated Feasibility 
Report/Environmental Impact Statement on the Chatfield Reservoir Reallocation Project, 
and direct that this letter be delivered to the U.S. Army Corps of Engineers to be made 
part of the record of public comments on this draftFRlEIS. 

In addition, we urge the U.S. Army Corps of Engineers to complete its final 
review of the project and issue a record of decision in a timely manner so that additional 
water can be stored in Chatfield Reservoir as soon as possible. 

Sincerely Yours, 

BMR Metropolitan District 

\ 

By: 
Robert J. Brabec, 

{00286430.DOCX I} 



RESOLUTION NO. 2012-8-1 

BMR METROPOLITAN DISTRICT 

A RESOLUTION OF SUPPORT FOR CHATFIELD RESERVOIR STORAGE 
REALLOCATION PROJECT 

WHEREAS, the U.S. Army Corps of Engineers has determined that Chatfield Reservoir, 
located in Douglas and Jefferson Counties, can safely store an additional 20, 600 acre feet of 
water beyond that currently held without jeopardizing the Reservoir's flood control purposes; 
and 

WHEREAS, the Reservoir's current authorized purposes include flood control, 
recreation, fish and wildlife and water supply, and the reallocation of storage space has been 
authorized since 1986; and 

WHEREAS, the Draft Integrated Feasibility Report (FR)/Environmental Impact 
Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study has been prepared by the 
U.S. Army Corps of Engineers in cooperation with the State of Colorado and in consultation 
with 15 prospective water users groups and many other interested parties; and 

WHEREAS, the Chatfield study has been supported by the Colorado Congressional 
delegation (FY2007-FY2012 appropriations bills and numerous jointletters), the Colorado 
General Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to assist 
with implementation);and 

WHEREAS, storing more water in Chatfield Reservoir will make better use of an 
existing facility and capture additional runoff flowing down the South Platte River and Plum 
Creek without pumping; and 

WHEREAS, allocating that added storage space to entities holding current water rights 
to that water will prevent the loss of as much as 20,600 acre feet of South Platte River water in 
wet years to out-of-state flows; and 

WHEREAS, in a drought year like this one, the added water storage space in Chatfield 
(along with aggressive water conservation efforts) could make the difference in having enough 
water for municipal, industrial, agricultural and environmental purposes; and 

WHEREAS, as discussed in the CWCB's SWSI study, there is an anticipated water 
supply shortage or gap of approximately 99,000 to 360,000 AF per year in the South Platte River 
Basin over the next 40 years; and 
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WHEREAS, the water providers who contract and pay for use of the water storage space 
in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of environmental 
impacts and to undertake and pay for modification of recreation facilities as needed. 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF 
THE BMR METROPOLITAN DISTRICT OF THE COUNTY OF DOUGLAS, 
COLORADO that it supports the U.S. Anny Corps of Engineers Tentatively Recommended 
Plan in the Draft Integrated FRiEIS on the Chatfield Reservoir Storage Reallocation Project and 
directs that this resolution be delivered to the U.S. Army Corps of Engineers to be made part of 
the record of public comments on this Draft Integrated FRiEIS. 

BE IT FURTHER RESOLVED that the BOARD OF DIRECTORS OF THE BMR 
METROPOLITAN DISTRICT urges the U.S. Anny Corps of Engineers to complete its final 
review of the project and issue a Record of Decision in a timely manner so that additional water 
can be stored in Chatfield Reservoir as soon as possible. 

APPROVED AND ADOPTED this '7 dayof G~ 2012. 

BMR METROPOITAN DISTRICT 

Attest: 
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CENTENNIAL 
WATER AND SANITATION DISTRICT 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.anny.mil 

September 6, 2012 

Re: Chatfield Water Providers' comments on Draft Integrated Feasibility 
Report/Environmental Impact Statement (Draft FRiEIS) for the Chatfield 
Reservoir Storage Reallocation Study 

Dear Ms. Jarrett: 

The Chatfield Water Providers are a consortium of water providers (Water Providers) I 
from Park County, to the Denver metropolitan area, to Weld County in northeast Colorado on 
whose behalf the Colorado Department of Natural Resources (CDNR) has requested the U.S. 
Army Corps of Engineers (Corps) reallocate space within Chatfield Reservoir for water 
supply purposes. The Providers have immediate and future water supply needs that extend 
beyond current supplies due to population growth, depletion of nonrenewable groundwater 
sources, and the agricultural providers' needs for augmentation water for their alluvial wells. 
We appreciate the Corps' work in preparing the Draft FRiEIS to facilitate its decision making 
on the reallocation request, and support the Chatfield reallocation alternative with 20,600 
acre-feet of reallocated storage (Alternative 3) as the best way to meet a portion of the Water 
Providers' demands. Following are our comments on the Draft FRiEIS. 

1. Tentatively Recommended Plan 

The Draft FRiEIS selects Alternative 3 as the tentatively Recommended Plan, based on 
an evaluation of the proposed alternatives pursuant to applicable Corps planning criteria. 
(Draft FRiEIS Section 1.3.3.6 and 1.3.4, pages ES-IO to ES-I3; Section 5.4, pages 5-14 
to 5-17; Section 5.5.4, page 5-22; Section 7, pages 7-1 to 7-2). We support the Corps' 
conclusion in the Draft FR/EIS that Alternative 3 is the best alternative for addressing the 
vastly growing demand for water supply in Park County, the Denver metropolitan area, 
and in northeast Colorado (Draft FRiEIS Section 7, page 7-1) and are supportive of 
selection of this Alternative as the final Recommended Plan in the Final FRiEIS. 

1 These comments are submitted on behalf of the collective Water Providers with the 'exception of the 
Colorado Water Conservation Board, which has commented separately, 

------__ 'sl Plaza Drive 
Highlands Ranch, Colorado 80129 
www.highlandsranch.org 

303·791·0430 Telephone 
303·791.0437 Engineering Fax 
303·791·3290 Financial Services Fax 



2. Participant Storage Allocations 

The Draft FRJEIS identifies the Water Providers who are requesting storage space in 
Chatfield Reservoir (Table 1-1, page 1-10), while recognizing that the allocation 
agreements include a mechanism to transfer allocation ownership. As described in the 
Draft FRJEIS, certain Water Providers have in the past chosen not to pursue their 
allocated amounts and their allocation has been assumed by other entities. (Draft FRJEIS 
Section 1.5, pages 1-10 to 1-11). It is foreseeable that other Providers may choose to 
reassign their allocations in the future. The Final FRJEIS should recognize that 
participants have flexibility to readjust their specific storage allocations in Chatfield 
pursuant to the mechanism in the agreements, provided such reassignment of interests 
does not result in significantly different impacts from those evaluated in the EIS. 

3. Contractual Relationships between the Corns, State, and Water Providers 

The CDNR and the Water Providers anticipate that the reallocated storage space in 
Chatfield Reservoir and the right to use of that reallocated space will be established 
through the Project Partnership Agreement (PP A) to be entered into between the Corps 
and the CDNR and through simultaneous assignments from the CDNR to the Water 
Providers of all but a few of the rights and obligations of the CDNR under the PPA. The 
PP A has not been finalized as ofthis date; however, the PP A will contain certain ternlS 
and conditions that are standard in all Corps projects and will require performance of all 
of the obligations of the Record of Decision necessary for implementation of the Project. 

As proposed, through the assignment of the PP A, the Water Providers will assume all of 
the CDNR's rights, obligations and liabilities associated with the reallocated storage 
space and will be obligated to perform all of the required mitigation, and pay the Project 
Costs and the future OMRR&R. As part of the assignment, it is proposed that with the 
exception of the liabilities and obligations unrelated to the reallocated storage space, the 
CDNR will be relieved of all liabilities and obligations under the PP A because those 
liabilities and obligations will be assumed by the Water Providers. There are several 
reasons for the proposed simultaneous assignments to the Water Providers of the 
CDNR's rights and obligations under the PPA (except for those unrelated to the 
reallocated storage space), as described below. 

First, the Water Providers, as primarily government entities, are required to retain control 
over the spending of their taxpayer funds, and they cannot delegate that spending 
authority to the State or the Corps. The required local control will come in two forms: 
ownership of the rights and obligations to store water in the reallocated storage space 
through the assignment of the PP A to the Water Providers by the CDNR (and the 
corresponding assumption of the liabilities associated with the storage space), and control 
via an entity to be created by the Water Providers over the funding, implementation and 
completion of the mitigation required by the anticipated Record of Decision. 
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Second, the Colorado Taxpayer Bill of Rights (TABOR) prohibits all government entities 
in the State who receive tax funding (including the CDNR and the Water Providers) from 
incurring unfunded liabilities. The Project Costs, not including future OMRR&R, will be 
approximately $130 million. In order to comply with TABOR, if the CDNR were to 
remain liable for all of the obligations and liabilities imposed upon CDNR by the PPA, 
CDNR would need to make an appropriation of the full amount of the Project Costs at the 
time of signing of the PPA. Since the Water Providers are the users of the reallocated 
space (and not the CDNR) and the Water Providers will be providing the funding for 
Project Costs, the CDNR can sign the PP A and comply with TABOR without making an 
appropriation of the full Project Costs, if the rights and obligations of the PP A related to 
the reallocated storage space are assigned to the Water Providers simultaneously with the 
signing of the PP A and the CDNR is released from those obligations by the Corps as part 
of that assignment. 

In order to insure that the Water Providers can and will complete the required mitigation 
and pay the full Project Costs, each ofthe Water Providers intends to fully fund its 
prorata share of the Project Costs at the time of execution of the assignments of the PPA 
to the Water Providers, through the establishment of escrow accounts that will be drawn 
on as the Project moves forward. The funding of the Project Costs by the Water 
Providers provides assurance to the Corps and CDNR that all of the project components 
will be completed. 

We request that the langnage in the EIS be revised to include the above description of the 
proposed contractual relationships between the entities or, if the specifics have yet to be 
agreed upon, to recognize that flexibility exists in how these contractual relationships will 
ultimately be structured. (See Draft FRiEIS, pages ES-13; 5-33 to 5-35; 5-46 to 5-47; 7-2; 
Compensatory Mitigation Plan, pages 54-55; 67-69; Figure 24). 

4. Cost of Alternatives 

Table ES-l (Draft FRiEIS, page ES-8) shows an infrastructure cost of $1 0 million for 
Alternative 3. This is attributable to a pump and pipeline system estimated to cost $10 
million that Roxborough Water and Sanitation District proposed at one time as its means 
to get water out of Chatfield Reservoir. The $112 million infrastructure cost for 
Alternative 4 also includes these proposed facilities. Roxborough subsequently withdrew 
those proposed facilities from consideration because it devised other water delivery 
arrangements. This change was communicated to the Corps (figures were revised), but 
this cost estimate was apparently inadvertently overlooked. The $10 million estimate is 
inaccurate and should be removed from both Alternatives 3 and 4. Thus, the infonnation 
in Table ES-l should be revised as follows: 

A. There are no infrastructure costs for Alternative 3. This also would lower the 
overall cost of Alternative 3 to $174.4 million. 

B. The infrastructure costs for Alternative 4 should be reduced from $112 million to 
$102 million. This would lower the overall cost of Alternative 4 to $193.4 
million. 

3 



5. Plum Creek Riparian Area 

Plum Creek and its associated wetland and riparian resources have undergone substantial 
changes over the past few years and these changes continue to occur. We request that the 
Final FRJEIS describe these changes to provide a more accurate description of the current 
resources along Plum Creek. Language similar to the following could be added to 
Section 3.6.1.3 where riparian resources are discussed. 

Plum Creek and its associated wetland and riparian communities within Chatfield 
State Park are dynamic. Substantial accumulation of sediment in the upper 
reaches of Plum Creek has created channel changes and multiple channels, while 
reaches of Plum Creek closer to the reservoir have severely down cut (Corps 
2011, Figure 4-30). These changes in channel morphology have in turn affected 
wetland areas and riparian resources along Plum Creek. Areas of accumulated 
sediment have raised the channel bottom, buried existing riparian areas and 
wetlands in sediment, and shifted the channel away from existing wetland and 
riparian resources. Channel down cutting has substantially lowered the alluvial 
water table leaving wetlands and riparian vegetation without a supportive 
hydrology. There are many areas of dead trees and desiccated wetlands which 
border the down cut reaches. These changes to Plum Creek and its wetland and 
riparian resources within the park are likely to continue to occur as major flow 
events allow the down cutting to extendfurther up the channel. 

U.S. Army Corps of Engineers, Tri-Lakes Sedimentation Studies Area-Capacity 
Report; M.R.B. Sediment Memo 23a (Revised July 2011). 

6. Reservoir Fluctuations 

For Alternatives 3 and 4, the Draft FR/EIS conservatively focuses on the worst case 
scenario of potentially losing all of the existing vegetation and wildlife habitat below the 
new reservoir high water elevation. Readers of only the Executive Summary (ES) may 
come away with the impression that the worst case scenario is the only scenario. Chapter 
4 of the Draft FRJEIS does a good job of describing both the maximum impact scenario 
and the likely scenario. We request that wording similar to the following be added to 
Section 1.3.3.2 on page 8 of the ES to more completely summarize the range of potential 
effects to vegetation and wildlife habitat associated with reservoir fluctuations for the 
many readers who will read only the ES of the Final FRJEIS. 

Although a worst-case scenario approach was taken to ensure adequate 
mitigation would be planned and implemented, it is unlikely that all vegetation 
and wildlife habitat will be lost below the new reservoir high water line with 
reallocation (i.e., 5,444 feet msljor Alternative 3). Chapter 4 describes the more 
likely scenario. For example,for Alternative 3 the lower limit of persistent 
vegetation is estimated to be 5,438 feet msl with losses of upland vegetation and 
gains of wetland and riparian vegetation between 5,438feet msl and 5,444feet 
msl. The Tree Management Plan calls for retaining trees above 5,439 feet msl 
and using a monitoring and an adaptive management approach to subsequently 
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remove trees between 5,439 feet msl and 5,444 feet msl on an as-needed basis to 
eliminate potential risks to visitors and dam safety, 

7, Reservoir Operations Plan 

Reviewers of the Draft FRiEIS may confuse the Draft Water Control Plan with the 
Operations Plan. The Water Providers will clarify this in the revised Compensatory 
Mitigation Plan (CMP). In addition, we request that a change be made to the last 
sentence in Section 4.3.5 (Draft FRiEIS, page 4-37) so as to read: 

The Chatfield Water Providers will pursue development of an operations plan to 
minimize impacts as discussed in Section 7.5.2 of the CMP (Appendix K). 

This language change will maintain consistency with the provisions of the CMP which 
require development of an operations plan by the Water Providers for minimizing 
impacts. (See CMP, Section 7.5.2, pages 76-83; Draft FRiEIS, pages 4-161 and 4-162). 

8. Environmental Consequences 

A. Aquatics 

The Environmental Consequences section ofthe Draft FRiEIS concludes that the 
South Platte River below Chatfield Reservoir would have only minimal impacts 
under Alternative 3. (Draft FRiEIS, pages 4-51 to 4-52). The document contains 
additional statements that managing the timing, duration, and amount of flow 
from Chatfield could be an impOliant tool in enhancing aquatic biota in the South 
Platte River. (Draft FRiEIS, pages 4-51 to 4-52; 4-55). We request that the EIS 
qualify those statements by including language that: "The focus of any such flow 
management would be to improve habitat conditions above those that currently 
exist, by way of enhancement to the resource rather than required mitigation of 
adverse effects attributable to reallocation. " 

B. Wildlife 

• Appendix F - Appendix F lists species of mammals, birds, reptiles, and 
amphibians known to occur in the Project Area. As noted in footnote (c), 
species characterized in Colorado State Parks (1998) as "Infrequently Seen" 
are not included in the table. We suggest that the Appendix F table include 
species even if they occur infrequently at Chatfield State Park. The Corps 
should consider combining the Colorado State Park's 1998 list with data that 
has been provided by J. Kellner. (Kellner 2006). We also note that the 
northern leopard frog is discussed in the Draft FR/EIS as a Species of Concern 
(Draft FRiEIS, pages 2-72; 4-99; 4-103; 4-157; 5-12), but needs to be added 
to the Appendix F table at page F-7. 
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Kellner, J. and Spencer, A., Checklist ofthe Birds of Chatfield State Park 
(2006). 

• Whooping Crane - The Draft FRiEIS and appendices contain inconsistent 
statements regarding the Whooping Crane. The documents state that this 
species has the potential to be affected by the proposed alternatives due to 
depletive effects in downstream reaches in other states (Draft FRiEIS, page 4-
88), but recognize that this species has not been seen in Colorado since 2002 
and has never been reported in the Chatfield Reservoir study area. (Draft 
FRiEIS Appendix V, Draft Biological Assessment, page 26). The Draft 
FRiEIS elsewhere states, however, that the whooping crane has the potential 
to occur in the Chatfield Reservoir study area. (Draft FRiEIS, page 4-97). 
The latter statement should be corrected. Please remove "whooping crane" 
from the last sentence in the first paragraph under Central Platte River 
Species, Nebraska on page 4-97 of the Draft FRiEIS. 

• Wildlife Habitat - In the Draft FR/EIS, long-term successional increases in 
riparian and wetland communities are not used to temper the estimates of 
wildlife habitat losses (DEIS, pages 4-81; 4-92; Tables 4-9 and 4-10, pages 4-
61 to 4-62; Tables 4-13 and 4-14, page 4-79). While we understand the 
benefit of disclosing a maximum impact scenario, it should be recognized that 
this approach is doubly conservative, insofar as the estimated changes in 
acreages assume both that all habitat will be lost below 5,444 feet msl and that 
no successional gains will be realized in wetland and riparian habitat types. 
We suggest the following be added to Section 4.8.3 Alternative 3 - 20,000 
Acre-Foot Reallocation, at the end of the fifth paragraph on page 4-81 of the 
Draft FRiEIS to make this clear: 

The estimated losses of vegetation and wildlife habitat associated with 
inundation are doubly conservative because the estimated changes in 
acreages assume both that all wildlife habitat will be lost below 5,444 feet 
msl and that no successional gains will be realized in wetland and 
riparian habitat types. This conservative approach was taken to ensure 
adequate mitigation would be planned and implemented. 

9. Climate Change 

We suggest inclusion of language summarizing recent climate change studies. We have 
added relevant citations for those studies to our Comment 13, Additional References. We 
suggest the following be added to the discussion on climate change in Section 4.19 (Draft 
FRiEIS, page 4-142): 

A large volume of scientific research and studies agree that global temperatures 
are increasing and that precipitation trends will change in the future. The 
warming trend is expected to accelerate in coming decades. In the western United 
States, longer periods of drought are expected and there is a call to re-evaluate 
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current infrastructure and standard infrastructure planning and design practices 
to consider conditions outside of the historical hydrology. 

Climate change information specific to Colorado indicates that snow pack melting 
and spring runoffwill occur earlier in the year, temperatures will increase by 
approximately 4 degrees Fahrenheit by 2050, with summers warming more than 
winters. There is not agreement on the potential changes to precipitation in 
Colorado, though modeling of the Colorado River Basin indicates overall lower 
runoff on the West Slope (Water Research Foundation, 2012). 

It is recognized that the hydrologic modeling predictions in the EIS based on the 
historic period of record may be affected as a result of climate change. Impact 
and mitigation monitoring and specified adaptive management measures will help 
adjust mitigation measures as may be warranted due to these uncertainties. 

10. Mitigation 

The Compensatory Mitigation Plan (CMP) reflects a substantial work effort and, in 
concert with the Draft FRJEIS, provides sufficient detail to enable reviewers to 
understand the mitigation which is proposed and provide comments on the proposed 
mitigation. It also provides a process and schedule for moving toward increased 
specificity for environmental mitigation. Mitigation plans have been refined since 
preparation of the CMP and will continue to be refined as the EIS process proceeds and 
as mitigation proceeds from planning to implementation. ERO Resources (ERO), Muller 
Engineering (Muller), Ark Environmental (Ark), the Water Providers, and others have 
undertaken the following mitigation plan developments and refinements subsequent to 
the draft CMP, which should be noted in the Final FRJEIS: 

A. ERO oversaw the installation of 80 groundwater monitoring wells in potential 
onsite mitigation areas. 

B. ERO has been gathering information on the elevations of groundwater in the wells 
since May 2011. The data loggers record water in the wells every three hours. 

C. Muller coordinated obtaining topographic survey information for the potential 
mitigation areas. 

D. Muller oversaw soil sampling in the potential mitigation areas and evaluated the 
soils for permeability and other characteristics. 

E. Using the groundwater monitoring data, topographic survey, and soil test results, 
Muller evaluated potential sources of supportive hydrology in potential mitigation 
areas. 
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F. Muller and ERO have refined the locations and limits of potential mitigation areas 
(several areas were eliminated from consideration due to lack of suitable 
hydrology). 

G. Muller has developed preliminary grading plans for the remaining potential 
mitigation areas. 

H. Muller is currently working with Colorado Parks and Wildlife to develop an 
access agreement to perform pump tests on several ponds along Plum Creek and 
the South Platte River to evaluate their suitability as sources of surface water for 
mitigation areas. 

I. ERO has delineated wetlands in potential mitigation areas along Plum Creek and 
will do the same along the South Platte River. The delineations will be used to 
further refine mitigation area grading plans. 

J. Ark, Muller, ERO, and the Water Providers have been evaluating what types of 
vegetation communities may persist below 5,444 feet msl under various 
hydrologic scenarios to better understand potential impacts versus the currently 
assumed worst case of no vegetation below 5,444 feet ms!. 

K. ERO is currently working on the habitat field evaluation to finalize the ecological 
functions model to refine the number of existing EFU sand EFU impacts based on 
existing site conditions. 

11. Continued Reliance on Non-Tlibutary Groundwater (NTGW) 

We have several comments regarding statements and assumptions in the Draft FRiEIS 
related to the sustainability ofNTGW and the consequences of continued reliance on that 
non-renewable resource. 

A. First, the description of Groundwater Hydrologic Conditions should recognize that 
the recoverable volumes referenced in Section 3.3.3 are regional estimates for the 
entire Denver Basin area and are not representative of what may be available from the 
aquifers on a localized basis. (Draft FR/EIS, page 3-11). 

B. Second, we question the validity of the assumption that NTGW will be available for 
all Water Providers throughout the 50-year planning period considered in the 
economic analysis. (Draft FRiDEIS, page 2-24). It will likely not be physically 
possible for upstream providers near the edge of the aquifer to use NTGW through 
the full period of analysis, and the Draft FRiEIS should not assume that their water 
needs will be satisfied with NTGW. (Draft FRiEIS, pages 2-61; 5-18). 

C. Third, we believe Chapter 4's discussion of Socioeconomic Impacts (Draft FRiEIS, 
pages 4-120 to 4-121; 4-159 to 4-160) affords a superficial treatment of the 
socioeconomic impacts attendant to continued reliance on NTGW resources. The 
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Hydrology Section identifies many of the concerns related to the eventual loss of 
groundwater as an economically viable resource (Draft FRiEIS, pages 4-31 to 4-35). 
We request that those considerations be identified as part of the indirect 
socioeconomic consequences under Alternative 2. 

D. Fourth, there is no factual support for the assumption that Alternative 2 is technically 
and economically reasonable for consideration in supporting the purpose and need of 
increasing availability of water sustainable over the period of analysis (Draft FRiEIS, 
page 2-30 (initial screening criteria». The assumption that Alternative 2 is 
"effective" in alleviating the identified problems and meeting the planning objectives 
under the P&G criteria (Draft FRiEIS, pages 5-15 to 5-16) also is contrary to known 
facts. One of the three identified problems is "[rJeliance of some municipal water 
providers on non-renewable Denver Basin groundwater," in recognition that the use 
of Denver Basin groundwater for municipal water supplies "has been determined to 
be an unacceptable long-term supply due to a path of severely increasing costs and 
the problems of currently reduced water availability and reliability that will continue 
to worsen in the future." (Draft FRlEIS, page ES-4). One of the planning objectives 
is to "[bJecome less reliant on non-renewable groundwater by utilizing renewable 
water supplies, thus extending the availability and life of these critical aquifers for use 
by future generations." (Draft FRiEIS, page ES-5). Continued use ofNTGW under 
Alternative 2 is simply not responsive to the above-described problem or planning 
objective. 

For the above reasons, we believe that Alternative 2 is portrayed in an overly optimistic 
manner in the Draft FRiEIS. That being said, we note that Alternative 2 ultimately does 
not fare well in the evaluation of alternatives with respect to its overall contributions to 
the planning objectives; response to planning constraints; consistency with the P&G 
criteria; or consistency with the Corps' Environmental Operating Principles. We concur 
in that assessment. 

12. Relationship between the WISE Project and the Chatfield Reallocation Project 

Questions have been raised concerning the relationship between the Water Infrastructure 
and Supply Efficiency (WISE) Partnership and the Chatfield Reallocation, and whether 
both projects are needed by the participants common to both projects. We offer the 
following information concerning the relationship between these projects. 

A. Both the Chatfield Reallocation and WISE projects are needed by the Participants 
that are common to both projects, and neither project can be substituted for the 
other or used to reduce the yield or need for the other project. 

The Chatfield Reallocation Project and WISE Project have the following common 
participants: 

Castle Pines North Metropolitan District 
Centennial Water and Sanitation District 
Town of Castle Rock 
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Pinery Water and Wastewater District 
Cottonwood Water and Sanitation District 
Stonegate Village Metropolitan District 

These towns and districts have a projected future water supply demand of about 
64,000 AF per annum by 2050 and currently have about 41,000 AF per annum of 
supply. However, about 22,723 AF of existing supplies are comprised of non
renewable NTGW that will decline over time. Even with the Chatfield 
Reallocation, the participants that are common to both projects will need another 
23,000 AF to 45,700 AF per annum of supply by 2050 (depending to what degree 
they can continue to rely on non-renewable NTGW). WISE would supply 
100,000 AF of water each 10 years to all of the WISE participants. While the 
annual delivery over the I O-year period averages 10,000 AF, in some years 
deliveries could be zero, and yields could average less than 10,000 AF per year 
over anything less than a lO-year period. The Chatfield Reallocation Project has 
an estimated average annual yield of 8,500 AF for all of the reallocation project 
participants. Thus, both the Chatfield Reallocation and WISE projects are needed 
by the participants that are common to these projects. Neither project can be 
substituted for the other or used to reduce the yield or need for the other, as 
additional supply beyond the Chatfield Reallocation and WISE projects is needed. 

B. There is also no operational link between the WISE Project and the Chatfield 
Reallocation Project. The two proposed projects have independent utility. The 
Chatfield Reallocation participants would store water in the reallocated space at 
Chatfield Reservoir under water rights associated with their South Platte River 
and Plum Creek (upstream of the Denver metropolitan area) water portfolios. The 
WISE participants would store reusable supplies provided by Denver Water and 
Aurora Water in Parker Water and Sanitation District's Reuter-Hess Reservoir. 
The source of the Denver Water and Aurora Water WISE deliveries would 
include reusable return flows discharged from wastewater treatment facilities 
downstream of the Denver metropolitan area and temporary blend water from 
existing supplies redirected from temporary supply contracts to WISE from a 
connection at Denver International Airport (DIA). There are no existing or 
planned new facilities for diversion of reused WISE water into Chatfield 
Reservoir. Due to the value of the reusable water, WISE participants would be 
motivated to recapture "once used" WISE water as close to their service areas as 
they can, although it is possible that a small amount of the once used WISE water 
could be recaptured for subsequent use in the Chatfield reallocated storage space 
from water flowing down Plum Creek or water exchanged up the South Platte 
River by WISE Participants. 

13. Additional References 

We request that the following be added to the list of sources considered by the Corps: 
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A. Water Research Foundation, Joint Front Range Climate Change Vulnerability 
Study. Produced in collaboration with Denver Water, Colorado Springs Utilities, 
Boulder Department of Public Works, City of Aurora Utilities, Fort Collins 
Utilities, and the Northern Colorado Water Conservancy District (2012). 
http://cwcb.state.co.us/environment/climate
change/Pages/JointFrontRangeClimateChangeVulnerabilityStudy.aspx 

B. Brekke, L.D., Addressing Climate Change in Long-Term Resources Planning and 
Management User Needs for Improving Tools and Information. U.S. Army Corps 
of Engineers and Bureau ofRecJamation. Technical Report CWTS 10-02 (2011). 

C. U.S. Army Corps of Engineers, Tri-Lakes Sedimentation Studies Area-Capacity 
Report; M.R.B. Sediment Memo 23a (Revised July 2011). 

D. Western Resource Advocates, et aI., Filling the Gap (2011). 

We appreciate the substantial work that has gone into preparation of this Draft 
FRiEIS. Thank you for consideration of these comments. 

Sincerely, 

Submitted on behalf of the Chatfield Water Providers 

r;:il~~/11 C:~d 
ft-t.- John Hendrick 

General Manager 
Centennial Water and Sanitation District 
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CENTENNIAL WATER AND SANITATION DISTRICT 

RESOLUTION NO. 12-124 

SUPPORT FOR 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

WHEREAS Centennial Water and Sanitation District provides water and wastewater services to the 
community of Highlands Ranch through an intergovernmental agreement with the Highlands Ranch 
Metropolitan District, and 

WHEREAS Centennial Water and Sanitation District is very acutely aware of the availability of 
utilizing existing storage space in Chatfield Reservoir for municipal, agricultural and environmental 
purposes while maintaining the flood control purposes of the reservoir, and 

WHEREAS Centennial Water and Sanitation District is a mllior participant in the Reallocation 
Project, and will increase its supply of renewable surface water significantly from it, and 

WHEREAS it is critical to the local area to increase renewable water sources through 
environmentally prudent and cost-effective means, and 

WHEREAS, as discussed in the Colorado Water Conservation Board's State Water Supply 
Initiative study, there is an anticipated water supply shortage or gap of approximately 99,000 to 
360,000 AF per year in the South Platte River Basin over the next 40 years, and 

WHEREAS the Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply, and the reallocation of storage space has been authorized since 1986, and 

-----------------------------_ .. - .. ---.---
WHEREAS the U. S. Army Corps of Engineers has determined that Chatfield Reservoir, can safely 
store an additional 20,600 acre feet of water beyond that currently held without jeopardizing the 
reservoir's flood control purposes, and 

WHEREAS the Draft Integrated Feasibility Report (FR)/Environmental Impact Statement (EIS) for 
the Chatfield Reservoir Storage Reallocation Study has been prepared by the U. S. Army Corps of 
Engineers in cooperation with the State of Colorado and in consultation with 15 prospective water 
users groups and many other interested parties, and 

WHEREAS the project has been supported by the Colorado Congressional delegation (FY2007-
FY2012 appropriations bills and numerous joint letters), the Colorado General Assembly (SJR 07-
019) and the Colorado Water Conservation Board (serving as non-federal sponsor for the study, 
January 2010 resolution, and allocation of $13 million to assist with implementation), and 

WHEREAS reallocation of space in Chatfield Reservoir will make better use of an existing facility 
and capture runoff which would otherwise be lost downstream, and 



WHEREAS the water providers who contract and pay for use of the water storage space in Chatfield 
Reservoir have agreed to undertake and pay for needed mitigation of environmental impacts and to 
undertake and pay for modification of recreation facilities as needed, 

NOW THEREFORE BE IT RESOLVED that the Centennial Water and Sanitation District supports 
the U.S. Army Corps of Engineers Tentatively Recommended Plan in the Draft Integrated FRiEIS 
on the Chatfield Reservoir Storage Reallocation Project and directs that this resolution be delivered 
to the U. S. Army Corps of Engineers to be made a part of the record of public comments on this 
Draft Integrated FRiEIS. 

BE IT FURTHER RESOLVED that the Centenuial Water and Sanitation District urges the U. S. 
Army Corps of Engineers to complete its final review of the project and issue a Record of Decision 
in a timely manner so that additional water can be stored in Chatfield Reservoir as soon as possible. 

~~~ 
President 

Adopted this 25th day of June, 2012 

Ayes L Nays 0 Abstained 0 Absent/ __ 

Certified b;~ ~ cE!k;2 , Secretary ~.-

RESOLUTION NO. 12-124 
SUPPORT FOR CHATFIELD RESERVOIR 
STORAGE REALLOCATION PROJECT 



Chatfield Watershed Authority 

August 10, 2012 

Department of Army 
Corps of Engineers, Omaha District 
CENWO-PM-AA 
ATTN: Chatfield Reservoir Storage Reallocation FR/EIS 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
Chatfieldstudy@usace.army.mil 

Re: Draft Environmental Impact Statement 
Chatfield Reallocation Proposal 

Dear Army Corps of Engineers: 

The Chatfield Watershed Authority ("Chatfield Authority") is pleased to provide its 
comments regarding the proposed Chatfield Reallocation Draft Environmental Impact 
Statement ("DEIS") to authorize increasing the water storage capacity of Chatfield Reservoir. 
The Chatfield Authority is comprised of local govemments such as Jefferson and Douglas 
County, municipalities, special districts and private companies, all of which focus on water 
quality for the Chatfield Watershed. Water quality standards were adopted to protect the 
Chatfield Reservoir waters for drinking water supply, recreational, agricultural and aquatic life 
uses. For more than 20 years, the Chatfield Authority has undertaken water quality 
monitoring of Chatfield Reservoir and served as a 208 water quality management agency for 
the Chatfield Watershed. As the 208 management agency, the Chatfield Authority develops 
programs and plans to achieve the water quality standards, implements the Total Maximum 
Daily Load ("TMDL") and reviews wastewater treatment facilities, stormwater and non point 
source projects. Funding for the Chatfield Authority comes solely from its members, so our 
resources are limited. The Chatfield Authority has collaborated with other interested parties 
to leverage its funds for projects such as Massey Draw and the Ken Caryl equestrian area 
streambank stabilization. 

The Chatfield Authority has monitored water quality for many years, and has 
experience in mitigating water quality impacts. The Chatfield Authority's water quality data 
was used for modeling to project potential water quality impacts associated with the Chatfield 
Reallocation. Although the Chatfield Authority suggested clarifications and modeling 
calibrations for early versions of the Chatfield model, we are satisfied that the modeling 
reflected in the DEIS frames the potential water quality impacts. It notes that the potential 
impacts from the Chatfield Reallocation are generally short term, especially nutrient impacts 
which could be mitigated by the Chatfield Reallocation's proposal to clear vegetation along 
the shoreline prior to inundation. Should water quality impacts occur, they will be addressed 
by the Chatfield Reallocation through its adaptive management plan. 
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The Chatfield Authority has agreed to coordinate with the Chatfield Reallocation on the 
development and implementation of measures for adaptive management responses to water 
quality changes. The Chatfield Authority is well suited to work with the Chatfield Reallocation 
on water quality mitigation. Last, our ongoing monitoring program will provide not only a 
short term, but also a long term perspective on water quality changes in Chatfield Reservoir, 
if any occur. 

We recognize the need for water storage, especially for junior water right holders so 
they will have water reserves during the dry years. And given hydrologic variability, all 
municipal and agricultural water suppliers need storage to get them through drought periods 
so they are not just relying on the annual rainfalls. 

We encourage the Corps to approve the Chatfield Reallocation Project. We will 
continue to work collaboratively with the Corps, the Colorado Water Conservation Board and 
the Chatfield Reallocation as this project proceeds. 

Respectfully submitted, 

CHATFIELD WATERSHED AUTHORITY 

~J /O/l~' 
L~~, Co-Chairman 

~4;:/ 
--:Jn~rie, coZ~irman 

cc: Tom Browning, Colorado Water Conservation Board 
Rick McLoud, Highlands Ranch Metro District 



City of Aurora 

Water Department 
Administration 
Phone: 303-739-7370 
Fax: 303-739-7491 

August 27, 2012 

U.S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Ms. Gwen Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

Dear Ms. Jarrett, 

~ AURORA WATER 

Aurora 

The City of Aurora, acting by and through its Utilities Enterprise, is writing to support the proposed 
Chatfield Reservoir Reallocation Project in Colorado, as described in the Draft Integrated Feasibility Report 
(FR)lEnvironmental Impact Statement (ElS) for the Chatfield Reservoir Storage Reallocation Study recently 
released for public comment. We believe that this project represents a regional water supply opportunity for 
Front Range and northeastern Colorado water providers. 

As you know, the U.S. Army Corps of Engineers ("Corps") has determined that Chatfield Reservoir, located 
in Douglas and Jefferson counties, can safely store an additional 20,600 acre-feet of water beyond that 
currently held without jeopardizing the reservoir's flood control purposes. The Reservoir's current 
authorized purposes include flood control recreation, fish and wildlife habitat, and the reallocation of storage 
space for the enhancement of water supply yields. 

A Draft Integrated FRIEIS on the Chatfield Reservoir Reallocation Project has been prepared by the Corps, 
in cooperation with the State of Colorado and in consultation with prospective water user groups and many 
other stakeholders. The water providers who will ultimately contract and pay for the use of the water storage 
in the reallocated Chatfield Reservoir will agree, under those obligations, to undertake and pay for identified, 
needed mitigation of environmental impacts as well as modification of recreation facilities, as needed. 

The Chatfield study has been supported by the Colorado Congressional delegation (FY2007-FY2012 
appropriations bills as well as numerous joint letters of support), the Colorado General Assembly (SJR 07-
019) and the Colorado Water Conservation Board (serving as the non-federal sponsor for the study, January 
2010 resolution, and allocation of $13 million to assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and capture additional 
runoff flowing down the South Platte River and Plum Creek without pumping. Allocating that added storage 
space to entities holding current water rights will prevent the loss of as much as 20,600 acre-feet of South 
Platte River water in wet years to out-of-state flows. 
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There is an anticipated water supply shortage of approximately 99,000 to 360,000 acre-feet per year in the 
South Platte River Basin over the next 40 years. Every opportunity should be made to better use the water we 
have, along with conservation and reuse efforts. In a drought year like this one, the added water storage 
space in Chatfield (along with aggressive water conservation efforts) could make the difference, for some 
communities, in having enough water to meet their municipal demands. 

Aurora Water supports the Tentatively Recommended Plan in the Draft Integrated Feasibility 
ReportlEnvironmental Impact Statement on the Chatfield Reallocation Project and asks that this letter be 
delivered to the u.S. Army Corps of Engineers to be made part of the record of public comment on this draft 
FRIEIS. 

SinCerelY'~7 ~~_~ 

~~¢'~ 
Dan Mikes II 
Interim Director 



City of littleton 

Debbie Brinkman 
Mayor 
Council Member District IV 
2255 West Berry Avenue 
Littleton, Colorado 80120 
303-797-3427 

September 5, 2012 

Department of the Army, Corps of Engineers 
Omaha District, CENWO-PM-AA 
ATTN: Chatfield Reservoir Storage Reallocation FR/EIS; 
1616 Capitol Avenue; Omaha, NE 68102-4901. 

RE: The City of Littleton's Comments to the Chatfield Reservoir Storage 
Reallocation Draft FRlEIS. 

To whom it may concern: 

With this letter the City of Littleton, Colorado ("Littleton") is providing its 

comments to the Draft PRlEIS issued by the Corps of Engineers ("Corps") in June of 

2012 concerning the proposed Chatfield Storage Reallocation Feasibility Review I 

Environmental Impact Statement (Draft PRlEIS). 

Littleton's comments can be summarized as follow: 

1) Littleton supports the Chatfield Reallocation including in particular the Corps 
Tentatively Selected Plan (Alternative 3). 

2) Littleton is concerned, however, that the Corps did not give sufficient 
consideration to the potentially significant impacts to aquatic and riparian 
habitat that will take place immediately below (downstream from) the 
Reservoir in South Platte Park due to altered Chatfield operations and reduced 
"base" flows. 

3) Littleton believes that such impacts can and should be remedied through more 
clearly defined "adaptive management" goals ainted at protecting aquatic and 
riparian habitat through Chatfield operations, and that such goals should be 
developed in a cooperative and collaborative manner with the "stakeholders," 
including in particular the Chatfield Participants and affected downstream 
entities. 
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By way of background, Littleton is located directly north of Chatfield Reservoir 

and owns the majority of the South Platte Park (the "Park"), which is a public natural 

area operated by the South Suburban Parks and Recreation District ("SSPRD''). The Park 

consists of approximately 885 acres and contains an approximately 2.5-mile stretch of the 

South Platte River north of Highway C-470. Over the years since Chatfield was 

constructed, Littleton and SSPRD have worked to create and enhance fish habitat within 

the Park. To this end, Littleton and SSPRD obtained an in-channel recreational water 

right in the South Platte River for boat chutes and the development and preservation of 

the fish habitat in Case No. 94CW273, District Court, Water Division No. 1.1 

Littleton has been actively involved in the Chatfield Reallocation effort since its 

inception because of its understanding and belief that not only will the Project 

Participants benefit from the storage space, but aquatic habitat downstream of Chatfield 

will also benefit from an improvement in base river flows at important times. Indeed, 

Littleton believes that the promise of the Chatfield Project is the multiple benefits that 

can be achieved by this one project, and, to a significant degree, this promise is why the 

Project continues to receive such broad support. 

While Littleton continues to support the Chatfield Reallocation Project, it is 

concerned that the Corps has not given sufficient consideration to the potential 

environmental impact that may result under the Corps Tentatively Selected Plan 

1 The Decree awarded a 100 cfs right for boat chute operations and a 30 cfs right from 
November - March and a 70 cfs right from April- October for preservation of the fish 
habitat and development of the fish hatcheries for certain boat chute structures located 
within the Park. 
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(Alternative 3). Specifically, Littleton is concerned that the potential impacts to aquatic 

and riparian habitat immediately downstream of Chatfield in the Park have not been 

adequately addressed. 

The Draft FRlEIS recognizes that the critical stressors for aquatic biota 

downstream of the reservoir are: (1) "stress during late summer months from increased 

water temperatures and decreased flow" and (2) "base flow conditions during the winter 

months." Draft FRlEIS at 4-51 and 4-52. Notably, both situations, particularly winter 

base flow conditions, recognize that aquatic life is stressed by low flow conditions that 

result in warmer water (during the summer) or little or no water (during the winter). It 

follows that exacerbation of already low flows through further flow reduction could result 

in harm to aquatic life downstream of Chatfield. 

The Draft FRlEIS, however, dismissed downstream impacts to aquatic biota as 

"insignificant" largely, if not entirely, as a result of the analysis of the average monthly 

flow data depicted in Figure 4-12 in the Draft FRlEIS. A copy of Figure 4-12 is attached, 

and depicts both monthly average flows during the study period and the expected change 

to that monthly flow if the Tentatively Selected Plan (Alternative 3) is implemented. 

From this data the Corps concludes, without elaboration, that the up to 5% reduction in 

average monthly flows that will take place 9 months of the year (and nearly 10% 

reduction in flows in February) constitute a "minimal" change with an "insignificant" 

impact on aquatic biota, while the less than 5% increase that will take place in the single 

month of July "would have a positive effect on aquatic biota downstream of the 

reservoir." Draft FRlEIS at 4-5 L What is puzzling to Littleton is not just that these 
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conclusions seem potentially incongruous, but that any definitive conclusions can be 

derived at all from average monthly flow data considering that the exacerbation of low 

flow conditions is the primary stressor for aquatic life downstream of Chatfield. The 

Corps recognizes this elsewhere in the Draft FRlEIS. On page 5-20 of the Draft FRlEIS 

it states: 

The hydrologic modeling was developed to predict flood levels at 
relatively large timeframes (e.g., months and years versus days and hours). 
Therefore, the predictions that mean monthly discharges from the 
Chatfield Dam would be minimal may mask the more detailed data that 
would indicate that substantial decreases in flow may be reached for 
specific days or hours of the day. This more detailed data may show that 
there are times when daily discharge rates may be impacting flows 
immediately downstream from Chatfield Reservoir .... 

The correlation between this average monthly flow data and potential harm to 

aquatic life in the Park becomes even more tenuous when it is considered that this data 

comes from measurements taken at the Denver Gauge, which is located approximately 15 

miles downstream from Chatfield Reservoir. Several tributaries flow into the South 

Platte River downstream of the Park and upstream of the Denver Gauge, including 

significant tributaries such as Bear Creek and Cherry Creek, that obscure any meaningful 

connection between the data presented in Figure 4-12 and environmental impacts in the 

Park. 

Perhaps based upon the inherent disconnect in using average monthly data to 

develop conclusions concerning low flow impacts, the Corps arrives at inconsistent 

conclusions in the Draft FRlEIS concerning winter base flows. On page 4-52 of the 

Draft FRlEIS is a paragraph that states: 



CHATFIELD REALLOCATION DRAFT FR/EIS 
COMMENTS - CITY OF LITTLETON 

September 5. 2012 
Page 15 

Based on the Corps' modeling results, the projected change during winter 
base flow conditions would result lin a slight decrease that would result in 
minimal or no impact to aquatic biota present. Appendix D, prepared by 
Great Western Institute et al., includes additional modeling and evaluation 
of wintertime flows in the South Platte River under various water release 
scenarios from Chatfield Reservoir. These analyses indicate that the 
proper management of outflow from the Chatfield dam to the South Platte 
River by maintaining a minimum of 10 cfs could greatly improve the 
habitat available for fish in this downstream reach. 

The Corps own modeling, as well as that of the Great Western Institute, indicate that 

under Alternative 3 we can expect additional days when Chatfield flows are reduced 

below 10 cfs. (Appendix D and Appendix CC). This reduction in flow will, according to 

the statement above, have minimal or no impact to aquatic biota while at the same time 

proper management of releases to achieve a minimum of 10 cfs could "greatly improve" 

fish habitat. It is difficult to see how both statements can be true.2 

Regardless, Littleton agrees with the Corps that "[m]anaging the release of water 

from Chatfield Reservoir could be an important tool" for enhancing fish and riparian 

habitat downstream of the reservoir. Draft FRlEIS at 4-55 and 4-56. This is why 

Littleton has been and continues to be in support of this Project. The problem from 

Littleton's standpoint, however, is that in the Draft FRlEIS the management of the 

Reservoir with any thought of downstream flow impacts appears to be purely voluntary, 

being only vaguely referenced as a matter to be addressed through "adaptive 

management." When considering the environmental and recreational benefits provided 

by South Platte Park, as well as the financial commitment that Littleton has made to 

2 It should also be noted that the Great Western Institute et al. study cited did not point to 
10 cfs as a low flow goal for aquatic biota but rather as a potentially achievable flow rate 
under Alternative 3. 
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creating and protecting aquatic habitat in the Park, Littleton is concerned that aspirational 

goals alone are not sufficient to address the potential significant environmental harm. 

For all of these reasons, Littleton respectfully requests that the Corps give further 

consideration to the downstream impacts of reallocation on the environment and in 

particular the aquatic and riparian habitat immediately downstream of Chatfield in South 

Platte Park. Littleton believes that these impacts are potentially significant and the Corps 

should consider including the mitigation of such impacts as one of the "core objectives" 

in the Compensatory Mitigation Plan. 

Additionally, the Draft FRlEIS states adaptive management will be used to 

"evaluate conditions and minimize potential impacts." It is unclear, however, how (or 

even if) adaptive management will be utilized to remedy downstream impacts that do 

occur. Littleton recommends that in the Final FRlEIS the Corps make clear how adaptive 

management will be applied to minimize downstream environmental impacts and 

describe the objectives of the adaptive management process. 

In this regard, Littleton believes that the best way to develop a sensible and 

workable adaptive management process with realistic but meaningful goals is for the 

Corps to work with the Chatfield Project Participants and the affected downstream 

communities to develop cooperative, mutually agreed upon strategies for Chatfield 

Reservoir management that meet the goals and needs of the Chatfield Participants while 

addressing stream base flow deficiencies. 3 Indeed, a potential framework for the 

3 Concerning the development of minimum or "base flow" requirements below Chatfield 
for fish habitat, Littleton notes that significant ground work has already been done to 
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discussions of such "operational solutions" already exists. In 2005 certain Chatfield 

Participauts entered into discussions with entities interested in downstream flow 

concerning using water stored in Chatfield to meet minimum stream flow goals. 

Discussions in this group progressed to the point that a final agreement was reached aud 

drafted (though never fully executed). Littleton is hopeful that through the EIS process 

such discussions cau be revived aud perhaps expauded aud a similar cooperative solution 

incorporated into the Final EIS. 

Thank you for the opportunity to provide comments to the Draft FRlEIS. 

model for minimum flow requirements. In particular, in 1991 W.J. Miller & Associates 
prepared "A Minimum Flow Study of The South Platte River, Downstream of Chatfield 
Reservoir" that found that a minimum flow of 30 cfs would not significaut! y reduce 
habitat from that found at higher flows. If the Corps is not aware of this study Littleton 
would be happy to provide it. 
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Dear Ms. Jarrett: 

DEPAR.TMENT OF 

NATURAL 
RESOURCES 

John W. Hickenlooper 
Governor 

Mike King 
Executive Director 

Thank you for the opportunity to comment on the United States Corps of Engineers' Draft 
Environmental Impact Statement for the Chatfield Reservoir Reallocation Project ("DEIS"). The 
following comments have been submitted from the Colorado Department of Natural Resources 
(DNR) and it's Divisions. These Divisions include the Colorado Water Conservation Board 
(CWCB), and Colorado Parks and Wildlife (CPW). 

Colorado Water Conservation Board Comments 

This letter is in response to the U.S. Army Corps of Engineers' (Corps) published Notice of 
Availability of the Draft Feasibility Report and Environmental Impact Statement (FRIEIS) for 
the Chatfield Reallocation Project in the Federal Register. It is our understanding that the Corps 
taking public comment on the Draft FRiEIS through September 6,2012. The Colorado Water 
Conservation Board (CWCB) is pleased to submit the following comments. 

Overview 

The CWCB has had an important long-term role in the development of the Draft FRiEIS, and 
serves as the non-federal project sponsor pursuant to a feasibility cost-share agreement with the 
U.S. Army Corps of Engineers. The CWCB's statutory duties include promoting the greatest 
utilization of water and working with water providers on the conservation and development of 
the waters of the state. The CWCB supports the proposed project, and recognizes that one of its 
tremendous features is to make use of an existing federal reservoir in lieu of constructing an 
entirely new on-stream reservoir. 

Board of Land Commissioners. Division of Reclamation, Mining & Safety. Colorado Geological Survey 
Oil & Gas Conservation Commission. Water Conservation Board. Division of Forestry 

Division of Water Resources. Division of Parks and Wildlife 



Colorado's Water Supply Planning Process 

Colorado has a robust water supply planning process based on local basin planning. In 2003, 
because of Colorado's population increase, the 2002 drought, and potential water shortage 
issues, the Colorado General Assembly authorized CWCB to implement the Statewide Water 
Supply Initiative (SWSI). Senate Bill 03-110 authorized SWSI which implemented a 
collaborative approach to helping Colorado maintain an adequate water supply for its citizens 
and the environment. SWSI focused on using a common technical basis for identifying and 
quantifying water needs and issues throughout the state. SWSI formed the basis of Colorado's 
current water supply planning process. 

In 2005, the Colorado General Assembly formalized this statewide water supply planning 
process through the Colorado Water for the 21 sl Century Act (C.R.S. 37-75-101 to -107). The 
Colorado Water for the 21 sl Century Act, now known as the Basin Roundtable Process, provides 
a permanent forum for basin level water supply planning. It incorporates and extends SWSI by 
creating 9 Basin Roundtables based on Colorado's eight major river basins and a separate 
roundtable for Denver Metro area. 

Each Basin Roundtable is charged with developing a basin-wide water needs assessment by 
analyzing their consumptive (M&I and agricultural) water needs, nonconsumptive 
(environmental and recreational) water needs, and available water supplies. They are also 
proposing projects and methods to meet their identified water needs. 

SWSI Findings 

The SWSI 2010 report indicates that by 2050 Colorado's population will double to roughly 10 
million people. About half of this population growth is expected to be due to net migration into 
the state and the other half due to birth rates exceeding death rates. This growth will create the 
need for roughly as much as 800,000 acre-feet of municipal and industrial (M&I) water. The 
South Platte and Denver Metro areas, which could be served by the Chatfield Reallocation 
project, are projected to need on the order of 300,000 to 500,000 acre-feet of additional M&I 
water. A significant amount of this could be met through the successful implementation of 
projects and planning processes that the local water providers are currently pursuing, also called 
Identified Projects and Processes, or IPPs. 

The Chatfield Reallocation Proj ect is one of many IPPs. S WSI found that even if all the IPPs are 
100% successful there would still be an unmet need, or water supply "gap." To the extent that 
the IPPs are not successful the "gap" is obviously larger. SWSI also found that to the extent the 
IPPs are not successful, Colorado will see a much greater reduction in irrigated agricultural lands 
as M&I water providers seek additional permanent transfers of agricultural water rights to 
provide for the demands that would otherwise have been met by specific IPPs. 

Upon completion ofSWSI the Colorado Water Conservation Board recognized the importance 
of successfully implementing the IPPs. They adopted the mission statement to "Track and 
Support Water Supply Projects and Planning Processes." 

By 2050, the population is projected to be between 5.8 and 7.1 million people in the South Platte 
Basin, including the Denver Metro area. This is an increase of2.5 to 3.8 million people from the 
basin's 2005 population. Within the South Platte Basin, population will be concentrated in the 
Denver Metro Area. The largest county populations are projected to be in Adams, Arapahoe, 



Denver, Douglas and Jefferson Counties. Current and future water needs in the high population 
areas are substantial. 

Identified Projects and Processes 

Colorado's water supply planning process has concluded that meeting our state's water supply 
needs will require a mix of successful IPPs, additional conservation, agricultural transfers, and 
new water supply development. There is no "silver bullet" solution for our future water needs, 
and relying solely on anyone strategy will not have a favorable result. Even with the successful 
implementation of the IPPs, Colorado will still have a water supply "gap." Additionally, 
Colorado will not be able to meet all of its future water supply needs through conservation alone, 
nor should Colorado rely solely on one or two large water projects. 

A significant portion of Colorado's future needs will be met with the implementation ofprojects 
and planning processes that the local water providers are currently pursuing. Further, there is 
growing concern about the continued use of non-tributary groundwater for M&I purposes in the 
southern portion of the Denver Metropolitan area. Sustainable surface water supplies through 
projects such as Chatfield Reallocation are critical for reducing demands on non-renewable water 
sources contained in deep groundwater aquifers. 

If successfully implemented, major IPPs in the South Platte Basin and Denver Metro Area that 
are currently in the NEPA process could yield an average of about 1l3,000 acre-feet of water. 
These projects include: 

• Moffat Collection System Improvement - 18,000 a.f. i 

• Windy Gap Finning - 30,000 a.f? 
• Northern Integrated Supply Project (NISP) - 40,000 a.f.3 
• Halligan-Seaman Reservoir Enlargements - 17,000 a.f.4 
• Chatfield Reservoir Storage Reallocation - 8,000 a.f.5 

However, these proposed water supply projects will only meet a portion of the total need. The 
remainder will need to be met through conservation efforts, local agricultural water transfers, and 
potential new water supply development projects above and beyond the IPPs. To the extent that 
water projects (lPPs) developed by local water providers do not move forward, different water 
projects will need to be considered. Ifthe IPPs fail to move forward, alternative projects may be 
needed sooner and in larger configurations. 

The CWCB has also worked with the IBCC and Basin Roundtables to develop "portfolios" or 
combinations of strategies for meeting Colorado's water supply needs. The "status quo" portfolio 
is just one of many that were developed, but it would lead to dry-up oflarge amounts of irrigated 
lands in the South Platte and Arkansas River Basins. The CWCB, IBCC and many water 
stakeholders throughout the state are concerned that this level of agricultural dry-up will have 
detrimental impacts to Colorado's economic diversity, cultural heritage, rural economies, and 
wetlands/riparian habitat. Again, it is critical that IPPs such as Chatfield Reallocation can move 
through the pennitting process for implementation. 

1 An estimated firm-yield based on 1950-1991 hydrology. 
2 An estimated firm-yield basis based on 1950-1996 hydrology. 
3 An estimated firm-yield basis based on 1950-1996 hydrology. 
4 An estimated firm-yield basis based on synthetic hydrology. 
5 An estimated average annual yield. 



Conclusions 

The u.s. Anny Corps of Engineers has been working with the State of Colorado and roughly a 
dozen water entities who are seeking a portion ofthe proposed storage space based on a 
recommended alternative for reallocating 20,600 acre-feet in the reservoir. Chatfield 
Reallocation can be accomplished through robust on-site and off-site environmental mitigation 
as well as sensible modifications to the existing recreational facilities at Chatfield State Park. All 
ofthis would be accomplished with no need to enlarge the existing dam or spillway. 

Our basin-wide and state planning efforts indicate that the extent to which local water providers' 
projects are not successful, the state's overall M&I water supply "gap" is larger. Conservation 
and agricultural water transfers will be critical in meeting our future water supply needs, but they 
will not eliminate the need for new water supply development projects. If projects such as 
Chatfield Reallocation and other IPPs are not successfully pennitted, then alternative water 
supply projects will need to be developed, perhaps at much higher costs and with more 
environmental challenges. 

Overall, the CWCB has a keen interest in tracking reasonable projects developed by local water 
providers. In the case of Chatfield Reallocation, the CWCB has a vested interest in seeing a 
successful outcome. It is well understood that that impacts will result from any major water 
supply project. These impacts will need to be identified, minimized, and mitigated through the 
NEPA process and the State's own mitigation planning process (C.R.S. 37-60-122.2). Failure to 
move forward on reasonable, common sense projects such as Chatfield Reallocation will only 
create bigger and more difficult problems in the future. Many in the water community have 
stated that Chatfield Reallocation involves a highly inclusive process using a transparent and 
collaborative approach to project pennitting. 

Colorado is facing a challenging water supply future. In order for the state to continue ahead 
with a strong and diversified economy, it is imperative that a combination of conservation, 
agricultural transfers, identified projects, and new water supply development takes place. All 
strategies will be critical in meeting our future needs. 

Colorado Parks and Wildlife Comments 

This letter presents the comments of the Colorado Division of Parks and Wildlife ("Parks and 
Wildlife") on the United States Corps of Engineers' Draft Environmental Impact Statement for 
the Chatfield Reservoir Reallocation Project ("DEIS"). We appreciate this opportunity to 
provide these comments and hope you will find them useful in evaluating the potential impacts 
and benefits of allocating additional water storage in this reservoir. Parks and Wildlife is a 
division of the Colorado Department of Natural Resources organized for the purpose of 
protecting, preserving, enhancing and managing Colorado's natural, scenic, scientific and 
outdoor recreation areas, including Chatfield State Park, as well as its wildlife and environment 
for the use, benefit and enjoyment of the people of Colorado and its visitors. The reallocation of 
any additional storage space within Chatfield Reservoir (the "Reallocated Space") will directly 
impact one of Colorado's most popular recreational areas, Chatfield State Park, as well as its 
associated environment. Its close proximity to both the Denver Metro area and the 
foothillsprovides a valuable and unique opportunity for the public to connect to the natural world 
through fishing, camping, boating, hiking, biking, horseback riding and wildlife viewing. It is a 
vital component of the Colorado Parks & Wildlife system, attracting 1.6 million visitors 
annually. Further, the South Platte River and its associated riparian corridor, particularly that 



portion located downstream of Chatfield Reservoir, also provides valuable aquatic habitat and 
recreational opportunities in metropolitan Denver. 

Parks and Wildlife is actively involved in the Reallocation Project (the "Reallocation") and 
supports the Chatfield Water Providers' objectives. At this juncture, it is our opinion that 
additional information and mitigation measures be provided prior to approval of the 
Reallocation. Our specific comments on the DEIS are as follows. 

1. In addition to any mitigation imposed by the DEIS, the Chatfield Water Providers 
are required to obtain and implement a Fish and Wildlife Mitigation Plan that is 
approved by the State of Colorado. 

Colorado state law requires the Chatfield Water Providers to apply for, obtain and implement a 
Fish and Wildlife Mitigation Plan pursuant to the process outlined in C.R.S. § 37-60-122.2. We 
ask that this requirement be contained in the Record of Decision as a condition of the Corps' 
approval ofthe Reallocation. This approach was recently followed in the Corps' approval for the 
Southern Delivery System Project, which is located in the Arkansas River Basin. 

2. Significant amount of the impacts to environmental assets and recreation are a 
result of the expected increase in reservoir fluctuations, and the change of timing of 
storage and release. A solid mutually agreed upon Coordinated Reservoir 
Operations Plan could dramatically decrease these impacts and the magnitude of 
impacts. Such a plan could decrease mitigation costs and increase certainty for the 
Water Providers, CPW and the Environment. 

A relatively high, stable water level is necessary in order to maintain the quality of the 
recreational experience at Chatfield State Park as well as the existing fish and wildlife 
habitat, particularly during the summer season. In recognition ofthis fact, Denver Water 
(the only entity currently allowed to store and release water from Chatfield Reservoir) 
and the State of Colorado entered into an agreement in 1979 that governs Denver's ability 
to store and release water from its allocated storage space (i.e., between elevations 5,423 
and 5,432 feet). This contractual arrangement is extremely important to Parks and 
Wildlife as well as the operation of Chatfield State Park. We strongly suggest that the 
tenants ofthis agreement remain intact.. 

We would like to see more detail regarding how the Water Providers will store and use 
the water in Chatfield Reservoir specifically; 

• How will evaporation losses be allocated between Denver Water and the 
Chatfield Water Providers? 

• Who will bear the loss of any storage space caused by sedimentation? 
• How will the storage operation by the Chatfield Water Providers in the 

Reallocated Space be coordinated with the existing Denver Water storage 
operation? 

Chatfield Reservoir typically fluctuates no more than 5 feet in elevation from Memorial Day to 
Labor Day. Reservoir fluctuations over this same time period with the approved Reallocation 
under Alternative 3, could increase up to 17 vertical feet, which in tum greatly increases the 
horizontal distance to the water from proposed relocated recreational facilities, shade trees and 
parking areas. We believe that a coordinated operations plan would greatly assist in helping to 
offset the potential impacts associated with said water level fluctuations. If such a plan could 



help mimic current reservoir water level fluctuations during the same time frame it would help 
preserve a similar recreation experience and the existing fish and wildlife. This Coordinated 
Reservoir Operations Agreement will help ensure that a functionally equivalent recreational 
experience and preserve the existing fish and wildlife habitat. This Agreement should require 
maintenance of a relatively stable water level. 

The draft Reservoir Operations Plan in the Compensatory Mitigation Plan is a start but more 
specificity is needed to protect the quality of recreation at Chatfield State Park or preserve the 
existing fish and wildlife habitat. We believe the draft Reservoir Operations plan does not 
specifically address operations to mitigate the potential increase in low flow or zero flow days 
below the reservoir that may occur due to the Reallocation. It also appears to allow the Chatfield 
Water Providers to withdraw water without regulation for at least the first three years. The draft 
Reservoir Operations Plan contemplates operations whereby Denver Water would use its 
existing senior water rights and decreed exchanges to store water in the Reallocated Space to 
help maintain reservoir water levels and yet there would be "no expectation as to how or when 
the water is withdrawn." We agree that use of Denver Water's resources could help maintain 
desired water levels. However, the use of Denver's senior water rights within the Reallocated 
Space and flow when it is withdrawn may impact the Chatfield State Fish Unit ("SFU") and its 
junior water rights and downstream aquatic resources. We ask that you provide additional 
information as to how this concern may be alleviated or mitigated. Again, a solid and mutually 
agreed upon operations plan is key to addressing a high number of impacts in the most cost 
effective and efficient manner. 

3. We desire clarification regarding the analysis of the Upstream, In-Reservoir 
and Downstream Impacts. 

We are having difficulty determining the nature and magnitude ofthe upstream, in-reservoir and 
downstream impacts because we believe the described hydrology (Appendix H) does not 
incorporate the complex portfolio of water rights that may be stored in the Reallocated Space by 
the current project participants or the means by which that water will be released for its end use. 
Parks and Wildlife acknowledges, at the outset, that the Chatfield Water Providers will need both 
short and long term flexibility to obtain the most benefits from the Reallocated Space. Again, we 
emphasize that a coordinated reservoir operations plan using a strategy to mimic current 
reservoir water level fluctuations would greatly assist in offsetting potential impacts of this 
project. 

The hydrologic modeling in Appendix H for the project provides a simplified view of the 
potential changes that is based on assumptions that we believe may not be accurate. For example, 
the hydrologic modeling evaluation includes the City of Brighton as a downstream user even 
though Brighton's share (appx. 7% ofthe project) has since been acquired by an upstream user 
(largely, Centennial Water and Sanitation District); and, therefore, water that would have been 
passed through downstream by Brighton will now be taken out upstream of the reservoir by 
Centennial. Therefore, the model assumes a significant portion of the reallocation storage water 
would be passed downstream when in fact it may not. The model also appears to assume that all 
downstream water users will use the South Platte River as a conveyance structure for the life of 
the project. We are unclear if this assumption is currently up-to-date and ask that you clarify this 
assumption. We also would like to know ifthe Chatfield Water Providers will be able to lease 
their storage space to other water users or administratively exchange their water with other water 
users (such as Denver Water) and, ifso, how might that temporary change impact flows below 
Chatfield Reservoir? 



We also have a concern that the definition of water rights for water stored in the reallocated 
space is unclear. The DEIS begins by stating that the Chatfield Water Providers will store junior, 
presumably native, water rights. However, the draft Reservoir Operations Plan provides for the 
potential use of Denver Water's storage and exchange rights within the Reallocated Space. The 
origin (i.e., native versus transmountain water rights) and priority of the water rights stored in the 
Reallocated Space is critical in determining the nature and scope of upstream, in-reservoir and 
downstream impacts caused by the Reallocation. We believe that this information would greatly 
assist in determining whether the impacts have been correctly identified and the proposed 
mitigation measures are sufficient. 

We provide the following example for your consideration: We believe Denver Water's use of its 
senior right in the Reallocated Space may jeopardize the operation of the Chatfield State Fish 
Rearing Unit and potentially downstream flows. Denver Water is not part of the Chatfield Water 
Provider entities and impacts due to the exercise of Denver's water rights and decreed exchanges 
were not evaluated in the DEIS analysis. We think that a detailed list ofthe specific water rights 
(i.e., native and transmountain water rights with their associated priority) that the Chatfield 
Water Providers intend to store in the Reallocated Space and whenlhow that water will be 
released to each end user would help to evaluate potential impacts associated with the 
reallocation. However, a solid operations plan would likely avoid the need for detailed water 
rights disclosure. 

Upstream Impacts: 

The DEIS describes the intermittent inundation of a 0.69 mile reach of the South Platte River 
above Chatfield Reservoir as a result of the Reallocation, and that the inundation could result in 
changes in the aquatic habitat of that reach. We believe that inundation of the upstream reach, 
even intermittently, will almost certainly result in permanent changes negatively impacting 
stream fishing recreation in this area on Chatfield State Park. This section ofthe river provides 
important river fishing opportunities for trout within the Park. The fluctuation in reservoir 
elevations under Alternatives 3 and 4 will negatively impact the riverine habitat, deposit 
sediments on the river gravels and may lead to a loss over time of trout habitat in this section of 
the river. We believe that clarifying the expected water level fluctuations related to the 
reallocation operations will help identify the magnitude ofthese potential impacts and the 
appropriate means of mitigation. 

In-Reservoir Impacts: 

The DEIS, and more specifically the Recreation Facilities Modification Plan in Appendix M, 
seems to make it clear that the overall goal ofthe Chatfield Recreational Modifications is to 
continue to provide visitors with the same recreational experience following the storage of up to 
an additional 20,600 acre-feet of water within the reallocated space (5432'-5444'). The 
Recreational Modification Plan covers most of the facilities within Chatfield State Park but there 
are still several issues that will need to be discussed and added that will in tum affect the overall 
cost ofthe modifications presented in the DEIS. From a recreational standpoint, Parks and 
Wildlife's largest outstanding concerns are making sure that the public understands that the 
relocated recreational facilities may often be located a considerable distance from the physical 
water level and that the 587 acres ofland that is intermittently inundated with water stored in the 
Reallocated Space will become unusable for recreation. 

The DEIS states the "average year yield" for the collective 15 water users is 7,000 acre-feet 
using a period of record from 1942-2000. An "average year yield" does not mean that 7,000 
acre-feet of water will be stored in the Reallocated Space each year; rather, it is simply an 



average. It is unclear how much water will be stored in the Reallocated Space during a wet, 
normal or dry year. We believe that a coordinated reservoir operations plan could be used to 
help offset related impacts and address a range of concerns including: 

• In a drier year such as 2012 or normal year, will the Reallocated Space be empty or do 
the Chatfield Water Providers intend to store more senior or transmountain water rights 
that may come into priority? 

• If a particular Chatfield Water Provider does not have water to fill their portion of the 
Reallocated Space, may they lease that space to another entity with more senior water 
rights? 

• How long will water be stored in the Reallocated Space by each of the Chatfield Water 
Providers? 

• Do the Chatfield Water Providers need to use their water during the summer months? 
• How much water do the Chatfield Water Providers anticipate releasing (either 

downstream or through an off-channel diversion facility) on a daily, weekly and monthly 
basis? 

With regard to aquatic species in Chatfield Reservoir, such species could be harmed by the 
increased erosion, fine sediment and water quality changes caused by the storage of water within 
the Reallocated Space and increased water level fluctuations. The water quality analysis 
presented shows mercury to have exceeded water quality standard in 2004 and it was assumed to 
be the result of sediment from the Hayman fire. With the increased fluctuation predicted for the 
reservoir and the increased sedimentation due to erosion and the inundation of vegetation along 
the fluctuation lines, the increased possibility for methylation of mercury may occur. As 
vegetation decomposes and depletes or lowers the oxygen, mercury will become available to 
reservoir food chain. Currently, mercury levels found in fish tissue are well below the advisory 
level but as water quality changes occur with reservoir fluctuation, the potential for mercury 
levels in fish will increase. Studies have also shown that reservoir fluctuation has a negative 
influence on gizzard shad populations, the primary food source for walleyes. With potential 
decreases in shad populations, walleyes would shift to crayfish as a primary food source. 
Crayfish are known to be the primary link for mercury into the food chain; therefore, an increase 
in the utilization of crayfish in the walleye diet may lead to having to mitigate mercury. The 
Reallocation may also negatively impact other water quality parameters as well, which include, 
but are not limited to, phosphates, nitrates and dissolve oxygen. Adequately addressing these 
quality issues and ensuring water quality does not degrade will benefit the Water Providers as 
well as the environment. Prevention is a cost effective alternative to mitigation. These potential 
impacts could be appropriately addressed through adaptive management. Finally, the possibility 
of introducing aquatic nuisance or invasive species from surrounding positive areas, such as the 
Eurasian watermilfoil from the third gravel pond south of the reservoir (aka Cigar Pond), will be 
increased during a 10 year flood event. 

Increased water level fluctuations dependent of timing may also impact species such as walleye 
and smallmouth bass that are two of the primary sportfish species anglers pursue at Chatfield 
Reservoir. Chatfield Reservoir's walleye spawning program produces 30-40 million eggs 
annually, and will be negatively impacted if storage of water within the Reallocated Space 
results in larger or more frequent water level fluctuations during the spawning season. 
Additionally, the small mouth bass fishery is supported by natural reproduction which will be 
negatively impacted by more significant water level fluctuations during the spawning season, if 
dropping water levels dry up smallmouth bass eggs. Increased fish migration out of Chatfield 
Reservoir could result from more frequent and significant reservoir fluctuations. Chatfield 
Reservoir was required to move a large volume of water in the spring of2006, which was 



completed at the same time as the walleye in the lake were staging to naturally spawn in the area 
along the dam face. This large movement of water naturally attracts these fish looking for 
suitable habitat to spawn or reproduce. The end result was the loss of approximately two-thirds 
ofthe adult walleyes out ofthe reservoir. This not only impacted the reservoir fishery for the 
angling public, but it also had a lasting impact on the State's ability to secure enough walleye 
eggs that supports not only walleye populations in Colorado, but many other states. It took four 
years for the adult walleye population to return to the same level that produced the needed 
number of eggs and walleye population age structure. Smallmouth bass, supported entirely by 
natural reproduction, is another important sport fish in Chatfield that is very dependent on stable 
reservoir levels from mid-May to the first of July to sustain the fish population. A coordinated 
reservoir operations plan with Denver Water has helped to manage the Chatfield Reservoir, and a 
separate, but similar plan with the Water Providers would continue to help maintain the levels in 
the reservoir to continue to provide recreational fishing experiences. 

Downstream Impacts: 

We are concerned that the analysis of downstream flows may be inaccurate if a primary 
assumption is that each downstream user will always convey its water through the South Platte 
River, as opposed to through a pipeline, off-channel conveyance structure or by an 
administrative exchange or trade of water. The DEIS uses the Denver and Henderson gages to 
gather historical flow data, even though these gages are located a significant distance below 
Chatfield Reservoir. These gages are also located below two significant South Platte tributaries 
(Bear Creek and Cherry Creek), which add water to the river. Thus, we are concerned that the 
hydrologic modeling does not accurately characterize the changes in streamflow that will occur 
immediately below the reservoir. 

We are concerned that the hydrologic modeling seems to rely heavily on a synthetically 
reproduced hydrology. It appears that actual historic releases of stored inflow data from 
Chatfield Reservoir are not assessed and that the releases stored water versus non-flood inflows 
passing through the reservoir are not factored into the analysis. If this is case, this may suggest 
that decreases in flow will be greater than what the model predicts, which will result in decreased 
water quality downstream of Chatfield Reservoir. 

The DEIS evaluates changes in annual and mean monthly flows to analyze impacts to 
downstream flows. We feel a more accurate assessment of impacts could be gained by evaluating 
changes on a daily and weekly basis. We recommend utilizing daily or weekly time-step 
information from the Chatfield stream gage, which is located immediately downstream of the 
reservoir. We are concerned that future operations that drop streamflows below current levels 
could impact the Chatfield SFU and downstream aquatic resources. 

The DEIS predicts reductions in streamflow below Chatfield Reservoir due to the Reallocation in 
the fall and winter months (Figure 4-12). Currently flows can and do fall below acceptable levels 
during these periods, and the South Platte River just below the reservoir is frequently dried up. 
We believe that if further flow reductions occur it will result in additional impacts including but 
not limited to loss of aquatic life (fish and invertebrate) and potential negative water quality 
impacts that could reach downstream until additional untreated water is added to the river 
channel and reduced recreational opportunity. We agree that some of the sportfish found 
downstream of the reservoir are more typically found in standing water but want to also 
emphasize that rainbow and brown trout are year round residents in streams with more 
consistent stream flows, species such as smallmouth bass and walleye could also become year 
round residents. The reach of river extending from Chatfield Dam to Confluence Park is a very 



popular angling recreation area; additionally there is interest in a collaborative effort to enhance 
the recreational use in this stream reach. 

The DEIS states that impacts are not anticipated to the Chatfield State Fish Unit located 
downstream of the Reservoir. We would like to see an analysis of how a coordinated reservoir 
operations plan will support this claim. We believe this can be accomplished as referenced 
above by using the daily and weekly flow changes at the Chatfield Stream gage rather than 
monthly and mean annual streamflows at the Denver and Henderson stream gages. Again, a 
Coordinated Operations Plan would help address the impacts in the most cost effective manner. 
Parks and Wildlife agrees with the assertion in Appendix D (Ecosystem Restoration Evaluation 
Report) that maintaining a minimum release of 10 cfs could greatly improve downstream habitat. 
We strongly support incorporating this minimum flow in a coordinated operations plan to protect 
the Chatfield SFU and downstream aquatic resources. CPW will continue to work closely with 
the stakeholders in their development of an operations plan that maintains and/or enhances the 
downstream aquatic resources. 

4. Adaptive Management may be applied too broadly for mitigation, particularly 
where impacts are readily identifiable. There must be a more structured, 
concrete approach to mitigating identifiable impacts. 

We are concerned that the adaptive management approach explained in the Draft Operations 
Plan within the Adaptive Management Section (7.5.2.1) of the Compensatory Mitigation Plan 
(Appendix K) (the "CMP") is not sufficient to mitigate the identified impacts. The CMP 
identifies the Chatfield Water Providers as the only stakeholders. We feel that the CMP should 
identify other potential stakeholders that may potentially be impacted by the mitigation. We 
think that adaptive management is applied too broadly and would be more beneficially applied to 
mitigate those impacts that are uncertain, either in their occurrence or degree of severity. For 
example, adaptive management is not an appropriate tool to use to mitigate the adverse impacts 
to walleye spawning caused by reservoir releases because concrete steps can be taken to limit the 
drawdown rate during known spawning periods. On the other hand, adaptive management can 
and should be used as a tool to mitigate potentially unknown water quality impacts and the loss 
of cottonwoods. Adaptive management increases uncertainty for all the Stakeholders, it is in 
everyone's bests interest to identify tangible mitigation everywhere possible. We would like to 
see adaptive management that consists of a developed plan that includes specific benchmarks or 
desired conditions as criteria to measure whether the mitigation is successful, as well as 
alternatives for mitigation should the initial attempt fail. 

5. We believe that the DEIS and associated Recreation Modification Plan may 
underestimate the impacts to recreation at Chatfield State Park and potentially 
the costs associated with the mitigation that will be necessary to maintain a 
functionally equivalent recreational experience. 

The DEIS and associated Recreation Modification Plan appear to identify the nature of most of 
the impacts to recreational facilities within Chatfield State Park that will need to be mitigated. 
However, we feel the magnitude ofthose impacts has been underestimated, which in tum, may 
have caused certain costs of the proposed modification to be underestimated. We believe that it 
would be helpful for the DEIS and associated Recreation Modification Plan to further 
investigate the magnitude of these impacts, include these additional costs and provide for their 
continued funding for the duration of the project. 

We suggest that the Document identify ways to fund the additional costs incurred at Chatfield 
State Park throughout the entire duration ofthe project. Most of the direct effects on recreation 



will occur at Chatfield State Park along with a significant amount of the related costs. Chatfield 
Reservoir typically fluctuates less than 5 feet in elevation from Memorial Day to Labor Day, 
which means that recreational facilities, shade trees and parking areas are located in close 
proximity to the water. If the reallocation project is approved, reservoir fluctuations over this 
same time period could increase up to 17 vertical feet. Facilities will have to be relocated, 
significantly increasing the horizontal distance to the water from recreational facilities, shade 
trees and parking areas. Visitors using the reservoir will have to travel farther from the water to 
the restrooms and parking areas during periods oflow water (i.e., when the Chatfield Water 
Providers are storing little to no water in the Reallocated Space). Initial costs will include 
replacement of facilities, trails, roads and infrastructure at a functionally equivalent level. For 
example, if Chatfield State Park now has 21 feet of exposed boat ramp at the North Ramp from 
the height mark of 5432 ft., then after modifications the Park should continue to have 21 ft of 
exposed boat ramp from the high water mark of 5444. Otherwise, many of the relocated 
recreational facilities will be more vulnerable to flood events and subject to additional temporary 
closures because these facilities will be constructed within the 10 year floodplain. In addition, 
Chatfield State Park will be required to increase its daily, weekly and monthly operation and 
maintenance of those facilities to adjust for the fluctuations in water levels. 

Chatfield State Park, and perhaps its concessionaires, will also experience a loss of revenue from 
decreased visitation; first during the initial mitigation process and later as a result of less usable 
Park land and watchable wildlife, and more closures of Park facilities located within the 10 year 
flood plains. We appreciate that the DEIS clarifies that the Water Providers will be financially 
responsible for lost revenue and increased operational and maintenance costs. We strongly 
suggest that, an explicit term and condition should be included in the ROD requiring the 
Chatfield Water Providers to reimburse Parks and Wildlife for all lost revenue and increased 
operational and maintenance costs throughout the life of the project. A detailed operational and 
maintenance mitigation plan specifically outlining the types oflost revenues and increased costs 
that will be reimbursed by the Chatfield Water Providers as well as the process for obtaining 
reimbursement should be included. 

One of the most significant impacts of the Reallocation on visitors to Chatfield is the loss of 
approximately 587 acres of recreational land and wildlife habitat. This area is considered "lost" 
because it will be intermittently inundated with water stored in the Reallocated Space and is 
anticipated to be a large mudflat the remainder of the time. In addition, the reallocated storage 
space and more specifically the 587 acres of upland area is located at an elevation with more 
gentle topography, creating shallow water levels with increased boating hazards. Consequently, 
no additional boatable acreage for motorized vessels is expected to be created within Chatfield 
Reservoir making these acres a net loss for recreation and wildlife habitat and decreasing the 
opportunity for viewing wildlife when there are increasing demands for this recreational activity. 
The DEIS does not clearly define mitigation for the loss of the 587 acres of upland area within 
Chatfield State Park and opportunities for watchable wildlife. Additional recreational land may 
become unusable for recreational purposes, including wildlife watching, if proposed borrow pit 
areas are too large or improperly restored. It is important that loss will be mitigated and/or offset. 

We would like to see a few other recreational issues at Chatfield State Park addressed such as 
the large mud flats (potentially up to 587 acres) that would be created and the associated overall 
management ofthe Reallocated Space to include weed and mosquito control, public access 
issues, erosion control on the cliffs, loss of the tree canopy and the overall aesthetics of the area. 
In addition, the DEIS should also address the Marina in more detail since the proposed 
fluctuation from the reallocation would affect the Marina facilities, both on land and on water. 
The Marina facilities will become unusable at their present location due to inundation and more 
significant water level fluctuations. Marina facilities will also lose the protection they currently 



have from wave and ice actions, because the existing breakwater and surrounding land masses 
will be inundated. Daily, weekly and monthly park and marina operations will need to be 
significantly modified to account for more frequent and larger water level fluctuations. The 
Marina should be fully mitigated so that it is able to provide a functionally equivalent 
recreational experience at the new reallocated lake level and the ROD should include costs for 
Park's increased daily operations to help keep the Marina operable despite reservoir fluctuations. 

6. We would like to see further impact assessment caused by the loss ofland 
currently used by terrestrial wildlife habitat, including a reduction in watchable 
wildlife opportunities. 

Wildlife habitat will be negatively impacted by the inundation of the area upstream of Chatfield 
Reservoir on Deer Creek, Plum Creek and the South Platte River. In addition, this loss of habitat 
will have a significant negative impact on the recreational watchable wildlife user at Chatfield 
State Park. The DEIS states this habitat type is not common in the Denver Metro area, which 
will make the replacement of this type of habitat difficult, but it does not provide analysis for 
loss or replacement of this recreational experience. Areas that are designated to replace this 
habitat that are off site will need to provide for access and similar watchable wildlife 
opportunities. 

Riparian type habitats (areas associated with the stream) are known to harbor the highest 
diversity of wildlife species of any habitat type. The loss of a multi-aged cottonwood galleries, 
including mature large trees, will negatively impact a large number of bird species especially 
cavity nester and migratory birds. When these multi-aged cottonwood areas are replaced or 
redeveloped it should be with similar diversity of both the trees and the understory. The need to 
redevelop this type of habitat on Chatfield State Park would provide immediate habitat for 
displaced bird and other wildlife and potentially lessen the loss of recreation in the area. 
Replacement habitat that is located off site will need to provide similar age structure of tree and 
associated habitat diversity. 

There are conflicting estimates of the number of acres of cottonwood bird habitat that would be 
impacted. The number of impacted acres needs to be clarified. While the CMP indicates 42.5 
acres of mature cottonwood bird habitat are impacted, the proposed "Tree Clearing Plan" in a 
report by Tetra Tech shows 243.5 acres of trees being removed below elevation of 5439 feet. No 
estimate of additional woodland area that might be impacted between 5439 and 5444 feet has 
been provided. Adequate mitigation/compensation must be provided to minimize impacts on 
recreational and wildlife opportunities ofthe cottonwood within Chatfield State Park. 

To mitigate the effects of the mudflats, an agreed upon noxious weed program should also be 
required as a condition of the Corps' approval of the Reallocation and remain in place for the life 
of the project; however, the noxious weed program should not include the use of domestic sheep 
or goats, due to the potential disease transmission to the wild bighorn sheep herd found in 
Waterton Canyon. 

We believe that current data should be collected and used use in the analysis of potential impacts 
on the Preble's Meadow Jumping Mouse. Mitigation measures could include preservation and 
enhancement of riparian and adjoining upland habitats in nearby off site areas. Parks and 
Wildlife along with the U.S. Fish and Wildlife Service should be included in identifying of 
potential habitat before project approval. Ifthese potential sites are located on private property, 
then the specific property owners should be identified as willing participants. As a condition of 
the Corps' approval of the Reallocation, all habitats should be assessed and all conservation or 
other agreements should be finalized for the acquisition of such habitat prior to storing any water 



in the Reallocated Space. It also appears that areas that have been identified for enhancement 
(ex. Sugar Creek) are existing critical habitat. It seems that lost habitat is being replaced with 
existing critical habitat. If Chatfield State Park loses habitat, such habitat should be replaced 
with newly created or suitable unoccupied habitat that is not within the already designated 
critical habitat. If existing critical habitat is enhanced an agreed upon ratio of enhanced acres 
versus lost acres will need be developed. 

CPW understands the importance of the Reallocation Project to the Water Providers and citizens 
on the Front Range. Additionally Chatfield State Park is clearly an environmental and 
recreational asset to those same citizens and offers tremendous economic benefits to the State of 
Colorado. We believe the Project can be a model of cooperation addressing multiple interests 
and we look forward to working closely with the Providers and the Corps of Engineers to 
achieve that success. 

Parks and Wildlife greatly appreciates this opportunity to comment on the DEIS. Thank you in 
advance for your time and consideration of these issues. Please contact me if you require any 
additional information or clarification of the points made in this letter. 

Sincerely, 

Mike King 

Executive Director, Colorado Department of Natural Resources 



LETTER OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

August 16,2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

We the undersigned COTTONWOOD WATER AND SANITATION DISTRICT are 
writing to support the proposed Chatfield Reservoir Storage Reallocation Project in 
Colorado as described in the Draft Integrated Feasibility Report (FR)/Environmental 
Impact Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study recently 
released for public comment. We believe this is a much needed water supply opportunity 
for the Front Range and northeastern Colorado water providers. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held without jeopardizing the reservoir's flood control purposes. 
The Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

A Draft Integrated FRiEIS on the Chatfield Reservoir Storage Reallocation Project has 
been prepared by the U. S. Army Corps of Engineers in cooperation with the State of 
Colorado and in consultation with 15 prospective water users groups and many other 
interested parties. The water providers who contract and pay for use of the water storage 
space in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
environmental impacts and to undertake and pay for modification of recreation facilities 
as needed. 

The Chatfield study has been supported by the Colorado Congressional delegation 
(FY2007-FY2012 appropriations bills and numerous joint letters), the Colorado General 
Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to 
assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and 
capture additional runoff flowing down the South Platte River and Plum Creek without 
pumping. Allocating that added storage space to entities holding current water rights to 
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that water will prevent the loss of as much as 20,600 acre feet of South Platte River water 
in wet years to out-of-state flows. 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per 
year in the South Platte River Basin over the next 40 years. We believe that every 
opportunity to make better use of the water we have must be pursued, along with 
conservation and reuse efforts. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
Report/Environmental Impact Statement on the Chatfield Reservoir Reallocation Project 
and direct that this letter be delivered to the U. S. Army Corps of Engineers to made part 
of the record of public comments on this draft FRiEIS. 

In addition, we urge the U. S. Army Corps of Engineers to complete its final review of 
the project and issue a Record of Decision in a timely manner so that additional water can 
be stored in Chatfield Reservoir as soon as possible. 

Yours truly, 

.J 
Scott Lamond '. 
COTTONWOOD WATER AND SANITATION DISTRICT 
President of the Board of Directors 
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DENVER 
METRO 
CHAMBER 
OF COMMERCE 

August 30, 2012 

U.S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 

Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

RE: Denver Metro Chamber of Commerce Support for Chatfield Reservoir Storage 
Reallocation Project 

Dear Ms. Jarrett: 

The Denver Metro Chamber of Commerce (Denver Metro Chamber), which represents 3000 
members and their 300,000 employees, supports the proposed Chatfield Reservoir Storage 
Reallocation Project described in the recently released Draft Integrated Feasibility Report 
(FR)/Environmental Impact Statement (ElS). This project offers a much needed water supply 
opportunity for the water providers serving the Denver metro area, which is imperative to the 
continued economic health and growth of the region. 

Over the next 40 years, there is an anticipated water supply shortage of approximately 99,000 to 
360,000 acre feet per year in the South Platte River Basin. Every opportunity to make better use 
of the water possessed by this region must be pursued. 

In a drought year like the one Colorado is currently experiencing, the added water storage in 
Chatfield, along with conservation and reuse efforts, could make the difference in having enough 
water for municipal, industrial, agricultural and environmental purposes. Having enough water 
for these purposes could make the difference in the growth and vitality of economy of the 
Denver metro region. 

Reallocation of storage space is already among the authorized purposes of the Chatfield 
Reservoir, which also include flood control, recreation, and fish and wildlife and water supply. 



Furthermore, the u.s. Army Corps of Engineers has determined that the reservoir can safely 
store an additional 20,600 acre feet of water without jeopardizing the reservoir's flood control 
purposes. 

The Chatfield study enjoys wide support, including that of the Colorado Congressional 
delegation (FY2007 -FY20 12 appropriations bills and numerous joint letters), the Colorado 
General Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of$13 million to assist 
with implementation). 

For the foregoing reasons, the Denver Metro Chamber urges the u.s. Army Corps of Engineers 
to complete its final review of the project and issue a Record of Decision in a timely manner so 
that additional water can be stored in Chatfield Reservoir at the soonest possible time. 

Sincerely, 

Kelly J. Brough, president and CEO 
Denver Metro Chamber of Commerce 



DENVER \lVATER 
1600 West 12th Avenue- Denver, Colorado 80204-34'12 
Phone 303-628-6000· Fax No. 303-628-6199 • denve~water.org 

September 4, 2012 

U.S. Army Corps of Engineers 
Omaha District CENWO-PM-AA 
Attention: Ms. Gwyn Jarrett, Chatfield Reservoir Storage Reallocation FR/EIS 

1616 Capitol Avenue 
Omaha, NE 68102-4901 

Dear Ms. Jarrett: 

Congratulations on the issuance of the draft Chatfield Reservoir Storage Reallocation Feasibility Report 
(FR) and Environmental Impact Statement (EIS). As you know, Denver Water supports the tentatively 
recommended plan in the draft FR/EIS as stated in the letter from Denver Water's CEO/Manager, James 
Lochhead, dated July 16, 2012. 

Chatfield Reservoir is an important element of Denver Water's raw water collection system. I would like 
to request the following edits to the draft FR/EIS to make sure it accurately characterizes Denver 
Water's use of Chatfield Reservoir as determined in Water Court decrees; the April 3, 1979 agreement 
between Denver Water and the State of Colorado; the March 1, 1979 agreement between the United 
States and the State of Colorado; long-standing operational practices; and the status of current plans for 
use of Chatfield. 

1. In numerous places in the document, the volume of 10,785 acre-feet is referred to as the 
volume between elevations 5,423 and 5,432 feet msl. This is the volume between these 
elevations as specified in the April 3, 1979 agreement between Denver Water and the State of 
Colorado. The volume between these two elevations as determined by the most recent survey 
(1998) by the U.S. Army Corps of Engineers is 11,134 acre-feet. This volume could again change 
in the future if another survey is undertaken. Denver Water will still, as it has historically, be 
bound by the two agreements specified above with regard to its operations between elevations 
5,423 and 5,432 feet msl. Furthermore, the document refers to "water storage rights of 10,785 
acre-feet" (p. 1-9). This is erroneous as the volume of Denver Water's storage rights in Chatfield 
Reservoir is 55,000 acre-feet (Decree in Case No. W-8783-77). Denver Water requests that any 
reference to the outdated value of 10,785 acre-feet as the volume between these two 
elevations be replaced with reference to the "storage volume between elevations 5,423 and 
5,432 feet msl." 

2. In numerous places in the document, the elevation of 5,426.94 feet msl is associated with a 
storage volume of 20,000 acre-feet. The storage volume of 20,000 acre-feet is the May 1-
August 31 minimum storage level goal as specified in the April 3, 1979 agreement between 
Denver Water and the State of Colorado. The operative goal as emphasized in this agreement 
and as honored by Denver Water is the storage of 20,000 acre-feet. The most recent survey 
(1998) by the U.S. Army Corps of Engineers indicates that the elevation at this storage level is 
5,426.32 feet msl. The elevation associated with 20,000 acre-feet could again change in the 
future if another survey is undertaken, but Denver Water will still, as it has historically, be bound 
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by the April 3, 1979 agreement with regard to the goal of 20,000 acre-feet during the May 1-
August 31 period. Denver Water requests that references to the elevation 5426.94 feet msl be 
replaced with a reference to the "minimum storage level goal of 20,000 acre-feet." 

3. On page 4-144 in section 4.19.1.1 the document discusses the "Chatfield Reservoir Drought 
Drawdown" a proposal by Denver Water to pump water from the pool in Chatfield below 
elevation 5,423 feet, msl. The document specifies that this project would draw down the 
reservoir at specific rates, for example "100 acre-feet per day" and "20 acre-feet per day via the 
Chatfield ditches." I would like to request that the sentence beginning with "The pump station 
would cause ... " be removed. The scope of this project is too ill-defined and no approvals have 
been obtained, so operational details may not be at all representative of how this project would 
be operated, if it is constructed. 

4. In the first full paragraph on page 2-8 of the draft FR/EIS, please change the second sentence to 
read: "In 1977, Denver Water filed for a conditional water right that included reallocated 
storage space ... " 

I appreciate the opportunity to comment on the draft FR/EIS and would like to request that this 
letter be made part of the record of public comments. 

Sinc7\IY, () 

VW-
Bob Peters, PE 
Water Resource Engineer 







DoUGIAS CDUNTY 
SHERIFF'S OFFICE 

David A. Weaver, Sheriff 

August 9,2012 

U. S. Army COlpS of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

Dear Ms. Jarrett: 

---_ .......•. __ .......... _-_ ..•........ 

As Sheriff of Douglas County, I am writing this letter in support of the proposed 
Chatfield Reservoir Storage Reallocation Project in Colorado as described in the Draft 
Integrated Feasibility Report/Environmental Impact Statement for the Chatfield Reservoir 
Storage Reallocation Study recently released for public comment. I believe this is a 
much needed water supply opportunity for the Front Range and northeastern Colorado 
water providers'.' . ;: iif:;: 

The U. S. Army COlpS of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held without jeopardizing the reservoir's flood control pUlposes. 
The Reservoir's current authorized pUlposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

As a matter of public safety the reliance on reliable water supplies for fire suppression for 
residential and wildland fire fighting is of great concern. This project could have a very 
beneficial impact that will be long lasting and could help save lives and property. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental pUlposes. \ 

There are numerous developments that are either planned in Douglas County andlor are 
in the planning stages and this is critical for the long-term growth and safety of all the 
citizens in Douglas County and the front range. 

Robert A. Christensen Justice Center 
4000 Justice Way 
Castle Rock, CO 80109 

: ") i, ; .) 

-Ie Service Excellence -Ie 

303.660.7505 
www.dcsheriff.net 

dcso@dcsheriff.net 



'lECCV 
Water & Sanitation District 

6201 S. Gun Club Road 
Aurora, CO 80016 
Phone: 303-693-3800 
Fax: 303-699-6058 
www.eccv.org 

August 23, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

The East Cherry Creek Valley Water & Sanitation District (ECCV) supports the proposed Chatfield 
Reservoir Storage Reallocation Project in Colorado as described in the Draft Integrated Feasibility 
Report (FR)/Environrnental Impact Statement (ElS) for the Chatfield Reservoir Storage Reallocation 
Study recently released for public comment. 

ECCV provides water and sewer service to over 55,000 people in Arapahoe County and the City of 
Centennial. ECCV has participated in regional water supply cooperation for over 30 years, and is a 
member of the South Metro Water Supply Authority (SMWSA). SMWSA members serve the vast 
majority of homes and businesses in the South Metro region, and have a long-term obligation to 
provide a pennanent, reliable water supply to our customers. The Chatfield Storage Reallocation 
Project is a much needed water supply opportunity for both the Front Range and northeastem Colorado 
water providers. 

The SMWSA is comprised of fifteen municipal and special water districts within Arapahoe and 
Douglas Counties in Denver's South metropolitan area. It is critical for these entities to reduce their 
dependency on non-renewable groundwater and expand renewable water resources. The 1,400 AF of 
storage (6.761 % of the total 20,600 AF) that the SMWSA is seeking from the Chatfield Reallocation 
Project would allow these entities to store water which would otherwise be lost downstream and utilize 
these supplies during years of drought. 

The project participants have committed to address the impacts of the reallocated 
storage use, and are confident the EIS process has considered all meaningful 

impacts and appropriate mitigation measures. Those that benefit from the 
project are prepared to fund this project, as it will increase the reliability of 
water supplies to municipal customers as well as additional agriculture 

(' 
C) 

YEARS OF SERVING THE COMMlJNITY 

ECCV promotes public health by providing clean, safe, reliable drinking water and dependable sanitary sewer services. 
((Customer focused, regionalfy involved" 

1 



U. S. Army Corps of Engineers 
Edward Zorinsky Fcderal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
August 23,20]2 
Page #2 

beneficiaries downstream. Offsetting the shortage of water during droughts is critical to Colorado 
agriculture. 

In a drought year like this one, the added water storage space in Chatfield (along with aggressive water 
conservation efforts) could make the difference in having enough water for municipal, industrial, 
agricultural and environmental purposes. 

ECCV strongly urges the U. S. Army Corps of Engineers to complete its final review of the project and 
issue a Record of Decision in a timely manner so that additional water can be stored in Chatfield 
Reservoir as soon as possible. 

Yours truly, 

O. Karl Kasch, Chairman 
Board of Directors 

J:\ WPBOARD\20 12\20 120823\Chatfield Re~allocation letter.docx 
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RESOLUTION No. 2012-005 
EAST CHERRY CREEK VALLEY WATER & SANITATION DISTRICT 

SUPPORT FOR THE CHATFIELD RESERVOIR 
STORAGE REALLOCATION PROJECT 

WHEREAS the East ChelTY Creek Valley Water & Sanitation District (ECCV) is a Title 32 
Special District under Colorado Statutes, fonned in 1962, and 

WHEREAS ECCV provides water to over 55,000 people in Arapahoe County and the City of 
Centem1ial, and 

WHEREAS ECCV is involved in the regional cooperation efforts to supply water to the southern 
Denver Metropolitan area and is a member of the South Metro Water Supply Authority 
(SMWSA), and 

WHEREAS the SMWSA has idei1tified the Chatfield Reallocation Project as a very valuable and 
needed project for increasing renewable water supplies for its membership under the South 
Metro Master Plan (2007) and Mid-Tenn Water Delivery Project Plan (2008), and 

WHEREAS, as discussed in the CWCB's SWSI study identifies that there is an anticipated water 
supply shortage or gap of approximately 99,000 to 360,000 AF per year in the South Platte River 
Basin over the next 40 years, and 

WHEREAS the SMWSA is an upstream water provider in the Chatfield Reallocation seeking 
1,400 AF (or 6.761%) of penn anent storage space in Chatfield Reservoir, and 

WHEREAS the SMWSA membership desire to utilize their allocation of Chatfield Reservoir to 
increase existing water supplies and decrease reliance on the non-renewable Denver Basin 
aquifers, and 

WHEREAS the U. S. Anny Corps of Engineers has detennined that Chatfield Reservoir, located 
in Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held while preserving the reservoir's flood control purposes, and 

WHEREAS this project represents a rare opportunity to capture runoff in an on-stream reservoir 
while utilizing an existing dam, and 

WHEREAS extensive investigations of both recreational and enviromnental impacts have been 
conducted, and appropriate mitigation measures have been described to amply mitigate such 
impacts, and, 

WHEREAS the water providers who contract and pay for use of the water storage space in 
Chatfield Reservoir have agreed to pay for mitigation of enviromnental impacts and modification 
of recreation and to reimburse the Federal Government for $14 million and 

1 



NOW THEREFORE BE IT RESOLVED that ECCV supports the U.S. Army Corps of Engineers 
Tentatively Recommended Plan in the Draft Integrated FRiEIS on the Chatfield Reservoir 
Storage Reallocation Project 

BE IT FURTHER RESOLVED that ECCVurges the U. S. Army Corps of Engineers to 
complete its final review ofthe project and issue a Record of Decision in a timely manner so that 
water can be stored in Chatfield Reservoir and used beneficially as soon as possible. 

O. Karl Kasch, Chairman 
Board of Directors 
East Cherry Creek Valley Water & Sanitation District 

2 



August 14,2012 

Department of the Army 
Corps of Engineers, Omaha District 
CENWO-PM-AA 

Gunnison Basin Roundtable 
501 Palmer Street 
Delta, CO 81416 

Attn: Chatfield Reservoir Storage Reallocation FRiEIS 
1616 Capitol Ave. 
Omaha, NE 68102-4901 

Re: Chatfield Reservoir Storage Reallocation Project 

Dear Sir, 

On behalf of the members of the Gunnison Basin Roundtable, I am writing to express the roundtable's support 
for the proposed Chatfield Reservoir Storage Reallocation Project as described in the Draft Integrated 
Feasibility Report (FR)lEnvironmental hnpact Statement (EIS) for the Project recently released for public 
comment. 

The Gunnison Basin Roundtable is one of the nine permanent basin roundtables created by Colorado HB 1177, 
better known as the Colorado Water for the 2]" Century Act. These roundtables were created to facilitate 
continued discussions within and between basins on water management issues, and to encourage locally driven 
collaborative solutions to water supply challenges. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in Douglas and Jefferson 
counties, can safely store an additional 20,600 acre feet of water beyond that currently held without 
jeopardizing the reservoir's flood control purposes. The Reservoir's current authorized purposes include flood 
control, recreation, fish and wildlife and water supply and the reallocation of storage space. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility ReportlEnvironmental 
Impact Statement on the Chatfield Reservoir Reallocation Project and request that this lettel{ be delivered to the 
U. S. Army Corps of Engineers to made part of the record of public comments on this draft PRlEIS. 

Furthermore, we respectfully encourage the U. S. Army Corps of Engineers to complete its final review of the 
project and issue a Record of Decision in a timely manner so that additional water can be stored in Chatfield 
Reservoir as soon as possible. 

~L 
Michelle Pierce 
Chairm<m 



Board of County Commissioners 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, Nebraska 68102-4901 

Dear Ms. Jarrett: 

August 28,2012 

Faye Griffin 
District No.1 

John adam 
District NO.2 

Donald Rosier 
District No.3 

Jefferson County recognizes the importance of increasing the availability of water to 
meet the Denver Metropolitan area's growing demand for water. There is an anticipated water 
supply shortage of approximately 99,000 to 360,000 acre feet per year in the South Platte River 
Basin over the next 40 years. The possibility of capturing the additional 8,500 average annual 
yield,from the 15 water providers that initiated the Draft Integrated Feasibility Report 
(FR)/Environmentallmpact Statement (EIS) for the Chatfield Reservoir Storage Reallocation 
Study is strongly supported by the Jefferson County Board of County Commissioners. 

With more than 1.6 million visitor days annually, Chatfield State Park is an important 
environmental, recreational and economic asset to Jefferson County. The proposed mitigation 
should protect and enhance the State Park's natural and recreational resources as part of the 
EIS approval. 

We encourage the U. S. Army Corps of Engineers to determine that the $184 million 
project to add 20,600 acre feet of additional storage space in Chatfield is economical and 
feasible. We also encourage the Colorado Water Conservation Board to continue its efforts to 
prevent the loss of water to out-of-state flows and increase its conservation and reuse efforts to 
fulfill the remaining water supply shortfall. 

Sincerely, 

BOARD OF COUNTY COMMISSIONEfS 

John Odom 

lv~~~ 
Faye Griffin 

100 Jefferson County Parkway, Golden, Colorado 80419 
(303) 279-6511 
http://jeffco.us 



MOUNT CARBON METROPOLITAN DISTRICT 
8390 East Crescent Parkway, Suite 600 

Greenwood Village, CO 80111 

U. S. Anny Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
ehatfieldstudy@usacc.army.mil 

Dear Ms. Jarrett: 

The Mount Carbon Metropolitan District (the "District') is a quasi-municipal corporation and 
political subdivision of the State of Colorado with the power to provide facilities, services and 
programs to supply water. On behalf of the District, I am writing to support the proposed 
Chatfield Reservoir Storage Reallocation Project in Colorado as described in the Draft Integrated 
Feasibility Report (FR)/Enviromnental Impact Statement (ElS) for the Chatfield Reservoir 
Storage Reallocation Study recently released for public comment. We believe this is a much 
needed water supply opportunity for the Front Range and northeastern Colorado water providers, 
including the District. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in Douglas 
and Jefferson counties, can safely store an additional 20,600 acre feet of water beyond that 
currently held without jeopardizing the reservoir's flood control purposes. The Reservoir's 
current authorized purposes include flood control, recreation, fish and wildlife and water supply 
and the reallocation of storage space. 

A Draft Integrated FRIEIS on the Chatfield Reservoir Storage Reallocation Project has been 
prepared by the U. S. Army Corps of Engineers in cooperation with the State of Colorado and in 
consultation with 15 prospective water users groups and many other interested parties. The water 
providers who contract and pay for use of the water storage space in Chatfield Reservoir have 
agreed to undertake and pay for needed mitigation of enviromnental impacts and to undertake 
and pay for modification of recreation facilities as needed. 

The Chatfield study has been supported by the Colorado Congressional delegation (FY2007-
FY2012 appropriations bills and numerous joint letters), the Colorado General Assembly (SJR 
07-019) and the Colorado Water Conservation Board (serving as non-federal sponsor for the 
study, January 2010 resolution, and allocation of$13 million to assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and capture 
additional runoff flowing down the South Platte River and Plum Creek without pumping. 
Allocating that added storage space to entities holding current water rights to that water will 
prevent the loss of as much as 20,600 acre feet of South Platte River water in wet years to out-of
state flows. 



There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per year in 
the South Platte River Basin over the next 40 years. We believe that every opportunity to make 
better use of the water we have must be pursued, along with conservation and reuse efforts. 
In a drought year like this one, the added water storage space in Chatfield (along with aggressive 
water conservation efforts) could make the difference in having enough water for municipal, 
industrial, agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
Report/Environmental Impact Statement on the Chatfield Reservoir Reallocation Project and 
direct that this letter be delivered to the U. S. Army Corps of Engineers to made part of the 
record of public comments on this draft FRiEIS. 

In addition, we urge the U. S. Army Corps of Engineers to complete its final review of the 
project and issue a Record of Decision in a timely manner so that additional water can be stored 
in Chatfield Reservoir as soon as possible. 

Yours truly, 

MOUNT CARBON METROPOLITAN DISTRICT 

~~~~~------
President 

G:\1471S\200\LCorps of Eng - Chatfield Support,doc 



STATE OF NEBRASKA 
Dave Heineman 
Governor 

DEPARTMENT OF NATURAL RESOURCES 
Brian P. Dunnigan, P.E. 

Director 

August 3, 2012 

IN REPLY TO: 

Gwyn M Jarrett 
Project Manager Chatfield Reallocation 
U.S. Army Corps of Engineers 
1816 Capitol Avenue 
Omaha, Nebraska 68102 

RE: Chatfield Reservoir Storage Reallocation Draft Feasibility Study Report 

Dear Ms. Jarrett: 

In response to the Corps' June 8, 2012, release of the draft feasibility study report and environmental 
impact statement for Chatfield Reservoir storage reallocation, I am providing our comments for your 
consideration when you prepare the final study report and EIS. 

As documented in the draft report, the tentatively Recommended Plan would reallocate 20,600 acre-feet 
of Chatfield's flood control storage to water supply storage. The additional storage would be used for 
M&I water supply, agriculture, recreation, and fishery habitat protection and enhancement purposes. The 
Departtnent is pleased to see the flexibility in the use of water allocated under a federal project. 
Reallocation of storage water is a vital tool to have available to water managers who are facing increasing 
water demands and cycles of drought. I hope that other federal projects will look to this project as an 
example of how parties can work cooperatively to find solutions to the future demands for water. 

While the Department applauds the efforts to find tools to assist water management, as the lead 
representative for the state of Nebraska on the Governance Committee for the Platte River Recovery and 
Implementation Program (PRRIP), the Department is concerned that the proposed project in Colorado 
may have an impact on the flows at the Nebraska state line. Further reductions to these flows would have 
the potential to create a greater burden for Nebraska in implementing its PRRIP New Depletion Plan. To 
ensure that the regime of the river is preserved and Nebraska is not burdened with additional ESA 
compliance obligations now or in the future, Nebraska wants to be assured that any depletions of 
streamflow at the state line resulting from this project will be balanced with the necessary accretions, such 
that flows that would have been available under July 1, 1997 levels of development are maintained. 
Similarly, this analysis should also determine any potential for increased flood stages at the Nebraska 
state line due to the decrease in available flood pool storage at Chatfield Reservoir. 

I appreciate this opportunity for providing comments and look forward to receiving the final report. If you 
have any questions regarding the comments, please do not hesitate to contact me. 

~~-w 
Brian P. Dunnigan, P.E. ~--'l:------
Director ~ 

301 Centennial Mall South, 4th Floor· roo Box 94676 • Lincoln, Nebraska 68509-4676 • Phone (402) 471·2363 • Telefax (402) 471-2900 

An Equal Opportunity/Affirmative Action Employer 

@ Printed with ~oy ink on recycled paper ~ 



NORTH PLATTE BASIN ROUNDTABLE 
Wm. Kent Crowder, Chair 
P.O. Box 1019 
Walden, Colorado 80480 

August 8, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

FAX (970) 723-4706 
(970) 723-4660 

We are writing to support the proposed Chatfield Reservoir Storage Reallocation Project 
(Project) in Colorado as described in the Chatfield Reservoir Storage Reallocation Study (Study), 
which includes the Draft Integrated Feasibility Report (FR)lEnvironmental Impact Statement 
(ElS) for .the Project recently released for public comment. We believe this is a much needed 
water supply oPpor1;unity for the Front Range and northeastern Colorado water providers. 

The D. S. AlmY COfps of Engineers has deterrrtinedthat Chatfield Reservoir; located in Douglas 
and Jefferson counties, can'safely store an additional 20,600 acre feet of water beyond that 
currently held without jeopardizing the reserVoir's ·flood cbntrol purposes .. ' The Reservoir's 
current authorized purposes include flood control, recreation, fish and wildlife and water supply 
and the reallocation of storage space. 

A Draft Integrated FRiElS on the Chatfield Reservoir Storage Reallocation Project has been 
prepared by the U. S. Army Corps of Engineers in cooperation with the State of Colorado and in 
consultation with 15 prospective water users groups and many other interested parties. The 
water providers who contract and pay for use of the water storage space in Chatfield Reservoir 
have agreed to undertake and pay for needed mitigation of environmental impacts and to 
undertake and pay for modification of recreation facilities as needed. 

The Study has been supported by the Colorado Congressional delegation (FY2007-FY2012 
appropriations bills and numerous joint letters), the Colorado General Assembly (SJR 07-019) 
and the Colorado Water Conservation Board (serving as non-federal sponsor for the Study, 
January 2010 resolution, and allocation of$13 million to assist with implementation). 

Storing more water in Chatfield Reservoir will rriake better use of an exiSting facility and capture 
additional runoff flowing dowtl the' South Platte Rivet and Plnm Creek without pumping. 
Allocating that added storage space to entities holding current water rights to that water will 
prevent the loss of as much as 20,600 acre feet of South Platte River water in wet years to out-of
state flows. 



Page 2 
U. S. Anny Corps of Engineers 
Gwyn Jarrett 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per year in 
the South Platte River Basin over the next 40 years. We believe that every opportunity to make 
better use of the water and facilities we have must be pursued, along with conservation and reuse 
efforts. 

In a drought year like this one, the added water storage space in Chatfield (along with aggressive 
water conservation efforts) could make the difference in having enough water for municipal, 
industrial, agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
ReportiEnvironmental Impact Statement on the Chatfield Reservoir Reallocation Project and 
direct that this letter be delivered to the U. S. Anny Corps of Engineers to made part of the 
record of public comments on this draft FRiEIS. 

In addition, we urge the U. S. Army Corps of Engineers to complete its final review of the 
project and issue a Record of Decision in a timely manner so that additional water can be stored 
in Chatfield Reservoir as soon as possible. 

Yours truly, 

~~ 
Kent Crowder, Chair 
North Platte Basin Roundtable 



~TI'WA~I~~~T--------------~~~~~ __ ~ ______________________________ _ 
PO. BOX 1660. PARKER. CO 801341303/841-2797' FAX 303/841-2123 

July 30,2012 

Kayla Eckert Uptmor 
Chief of Planning 
u.s. Army Corps of Engineers Omaha District 
Edward Zorinsky Federal Building 
1616 Capitol Avenue 
CENWO-PM-A, Suite 739 
Omaha, NE 68102-4901 

Dear Ms. Eckert Uptmor: 

SUBJECT: SUPPORT FOR CHATFIELD RESERVOm REALLOCATION PROJECT 

The Board of Directors of the Pinery Water and Wastewater District discussed the Chatfield 
Reservoir Reallocation Project at our Board meeting on July 11, 2012. The Board of Directors 
voted unanimously to support the project and directed that I send you this letter to express that 
support 

Chatfield Reservoir is in an ideal location to capture additional runoff flowing down the South 
Platte River and Plum Creek This will allow the water providers in the South Metro area to 
reduce their reliance on non-renewable groundwater and instead begin to add renewable surface 
water to their supplies. 

With the anticipated water supply shortage in the future and the declining productivity of the 
Denver Basin aquifers this proj ect is of vital importance to assure adequate water supplies for our 
residents in the future. We encourage approval of the Chatfield Reservoir Reallocation Project at 
the earliest possible date. 

Sincerely, 

PINERY WATER & WASTEWATER DISTRICT 

~s. / 
Charles J. Krogh /1...... _____ _ 
District Manager 

\ 
071271122:03 PMP:1LAN fILES\CHATFIELD LE17EJWOCX 

DENVER SOUTHEAST SU8URBAN WATER AND SANITATION DISTRICT 



Canyon 

September 4,2012· 

Ms. Gwyn Jarrett 
U.S. Army Corps of Engineers 
Edward Sorinsky Federal Building 
CENWO-PM-AA 
1616 Capital Ave. 
Omaha, NE 68102-4901 

Re: Chatfield Reservoir Storage Reallocation Project 

Dear Ms. Jarrett; 

:::.' . 

Thi~,is to convey Platte Canyon Water and Sanitation District's unequivocal support for the Chatfield 
Reservoir Storage Reallocation Project. Platte Canyon currently serves approximately 6,000 residential, 
commercial and industrial customers in Jefferson and Arapahoe Counties. While currently receiving 
potable water from Denver Water under a Read and Bill Distributor Contract, the District understands the 
critical need for expanding water supplies in the Front Range. Failure to acquire additional water storage 
will severely impact the viability of agricultural businesses on both sides of the Continental Divide as 
municipal watecsuppliers seek to convert agricultural water rights for municipal use. The Chatfield 
Storage Project will not only help to preserve this important segment of Colorado's economy, but will 
solidly future water supplies for a number of municipal suppliers as well. 

The Colorado Water Supply Investigation of2010 revealed a water supply shortage in the South Platte 
River Basin of 90,000 to 360,000 acre feet per year. The proposed Chatfield project leverages the use of 
an existing facility to satisfy a portion of the need for future water supplies. Along with conservation and 
water reuse efforts being successfully pursued throughout the Front Range, additional storage of existing 
water rights is a critical component of resolving the water supply gap in the Denver Metropolitan Area. 

Platte Canyon Water and Sanitation District is honored to join with Colorado's Congressional delegation, 
the Colorado General Assembly, the Colorado Water Conservation Board, the Metro Water Roundtable, 
the Colorado River District and numerous other agencies and individuals in supporting the Chatfield 
Reservoir Storage Reallocation Project and we urge the U.S. Army Corps of Engineers to proceed with 
issuance of a Record of Decision and all necessary permits without further delay. 

Sincerely, 

I;;;;;f 7iJpall 
Patrick Fitzgerald 
District Manager 

PJF/blb 
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8739 W. Coal Mine Ave .• Littleton, Colorado 80123' (303) 979-2333' Fax (303) 933-1769 
www.plattecanyon.org 













SOUTH PLATTE II WORKING GROUP 

August 10,2012 

Department of the Army 
Corps of Engineers, Omaha District CENWO-PM-AA 
ATTN: Chatfield Reservoir Storage Reallocation FR/EIS 
1616 Capitol Avenue 
Omaha, NE 68102-4901 

To Whom It May Concern: 

We are writing as the municipal and county members of the South Platte Working Group: a 
collaborative, multijurisdictional working group convened to maximize recreational opportunities along 
and adjacent to the South Platte River in Arapahoe County. In this working group we are partnering 
with the Colorado Water Conservation Board and Urban Drainage and Flood Control District to restore 
riparian habitat and make the river a more vital part of our communities. 

We are supportive of the goal of the Chatfield Reallocation Project, which is to provide additional 
water storage for the project proponents. We also agree that expanding Chatfield Reservoir seems like 
an important, cost-effective and less environmentally impactful solution to water storage needs than 
building new reservoirs to store the same amount of water. 

Our chief concern with the Draft Environmental Impact Statement (DEIS) is that information on the 
likely flows from Chatfield Dam downstream through the cities of Metro Denver is not included in the 
body ofthe report (although it is included in Appendix H) and seems to be underemphasized as an 
integral part of the study's analysis. Additionally, "adaptive management" is cited almost 200 times in 
the DE IS but it is not clear how an adaptive management process might be used to address potential 
impacts related to downstream flows. Our expectation is that an adaptive management process would 
include the affected communities downstream in Arapahoe County with necessary financial support to 
conduct an effective, thorough and fair process. 

Our working group is focUSing on maximizing the potential of the South Platte River to preserve habitat 
and provide recreational opportunities for the citizens of Arapahoe County and other Metro Denver 
residents. Additionally, the cities along the river are already struggling to meet water quality 
requirements under tight budgetary constraints. A further reduction in flows in the South Platte would 

- seriously and negatively impact our ability to improve and share this important amenity as well as the 
cities' ability to provide safe drinking water to their residents. More information on expected flows 
from the expanded reservoir would help us plan for our priorities and outline an action plan for 
addressing the negative impacts of decreased flows should they occur. 

Because of the importance of the South Platte to our communities, we strongly urge the Corps to: 

• Revisit the flow information in the DEIS; 

• Provide and document additional information about anticipated flows and any expected 
changes to the current annual hydrograph in the South Platte going through Arapahoe County; 



• Provide for more effective measurement of flows through Arapahoe County rather than 
depending on Denver and Chatfield gages; 

• Provide such flow information in the body of the Final EIS rather than in an appendix to ensure 
that the importance of and potential impacts to flows are clear to all who read the final EIS; and 

• Explicitly discuss how adaptive management will be applied to understanding the impacts of 
and adjusting any changes to flow levels from Chatfield Reservoir. 

Additionally, we would be very interested in engaging in dialogue with the participants (upstream and 
downstream users) and sponsors of the study to determine the possibility of maximizing the benefits 
of releases from the reservoir to maintain flows that are good for recreation, habitat and water quality. 
We anticipate initiating such dialogue later this year, and we strongly hope that the Corps will support 
and participate in the process and encourage the project proponents to do so as well. We encourage 
the Corps to consider these discussions as an essential part of any adaptive management and/or 
mitigation process. 

We welcome the opportunity to discuss these issues directly with the leads of the study. For more 
information, please contact Heather Bergman, Peak Facilitation (Email: heather@peakfacilitation.org). 

Susan Beckman, Commissioner 
Arapahoe County 

l:~],;;;---
~~/.gle 

~inkman'Ma 
City of littleton 

~///~ 
/){rtf Mueller, Council Member 

City of Sheridan 

c;~e;,8~~r 
S~ban Parks ~ Hecreation District 

Gale Christy, ~ 
Town of Columbine Valley 

~y~ 
City ittleton 

Devin Granbery, C y Manager 
City of Sheridan 

9~~ 
Dave Lorenz, Executive Director 
South Suburban Parks & Recreation District 



~=Southwest Metropolitan 
Water and Sanitation District www.swmetrowater.org 

8739W. Coal Mine Ave .• littleton, Colorado 80123 • (30~) 979·2333 • Fax(39~) 933·1769 

September 4, 2012 

Ms. Gwyn Jarrett 
U.S. Army Corps of Engineers 
Edward Sorinsky Federal Building 
CENWO-PM-AA 
1616 Capital Ave. 
Olnaha, NE 68102-4901 

I. 

Re: Chatfield Reservoir Storage Reallocation Project 

Dear Ms. Jarrett; 

This is to convey Southwest Metropolitan Water and Sanitation District's unequivocal support for the 
Chatfield Reservoir Storage Reallocation Project. Southwest Metropolitan currently serves 
approximately 13,000 residential, commercial and industrial customers in Jefferson and Arapahoe 
Counties. While currently receiving potable water from Denver Water under a Read and Bill Distributor 
Contract, the District understands the critical need for expanding water supplies in the Front Range. 
Failure to acquire additional water storage will severely impact the viability of agricultural businesses on 
both sides of the Continental Divide as municipal water suppliers seek to convert agricultural water rights 
for municipal use. The Chatfield Storage Project will not only help to preserve this important segment of 
Colorado's economy, but will solidly future water supplies for a number of municipal suppliers as well. 

The Colorado Water Supply Investigation of2010 revealed a water supply shortage in the South Platte 
River Basin of90,000 to 360,000 acre feet per year. The proposed Chatfield project leverages the use of 
an existing facility to satisfY a portion of the need for future water supplies. Along with conservation and 
water reuse efforts being successfully pursued throughout the Front Range, additional storage of existing 
water rights is a critical component of resolving the water supply gap in the Denver Metropolitan Area. 

Southwest Metropolitan Water and Sanitation District is honored to join with Colorado's Congressional 
delegation, the Colorado General Assembly, the Colorado Water Conservation Board, the ¥etro Water 
Roundtable, the Colorado River District and numerous other agencies and individuals in supporting the 
Chatfield Reservoir Storage Reallocation Project and we urge the U.S. Army Corps of Engineers to 
proceed with issuance of a Record of Decision and all necessary permits without further delay. 

Sincerely, 

rfoy~;r~~ 
Patrick Fitzgerald 
District Manager 

PJF/blb 
S:\datalWPDQCSILETTERlWord FilesVarret SWMpJ/090412.docx 



LETTER OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

June 25, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Janett 
16 J 6 Capitol Avenue 
Omaha, NE 68102-4901 
chatfi eldstudy@usace.anny.l11il 

Dear Ms. Jan·ett : 

I, the undersigned Executive Director of the Special District Association of Colorado on 
behalf of the Board of Directors of the Special District Association of Colorado, am 
writing to SUppOlt the proposed Chatfield Reservoir Storage Reallocation Project in 
Colorado as described in the Draft Integrated Feasibility Report (FR)/Environmental 
Impact Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study recently 
released for public comment. We believe this is a much needed water supply opportunity 
for the Front Range and northeastern Colorado water providers. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 ac re feet of water 
beyond that currently held without jeopardizing the reservoir's flood control purposes. 
The Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

A Draft Integrated FRlE1S on the Chatfield Reservoir Storage Reallocation Project has 
been prepared by the U. S. Army Corps of Engineers in cooperation with the State of 
Colorado and in consultation with IS prospective water users groups and many other 
interested palties. The water providers who contract and pay for use of the water storage 
space in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
environmental impacts and to undertake and pay for modification of recreation facilities 
as needed. 

The Chatfield study has been suppOlted by the Colorado Congressional delegation 
(FY2007-FY20 J 2 appropriations bills and numerous joint letters), the Colorado General 
Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to 
assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and 
capture additional runoff flowing down the South Platte River and Plum Creek without 
pumpmg. Allocating that added storage space to entities holding cUlTent water rights to 

3 



that water will prevent the loss of as much as 20,600 acre feet of South Platte River water 
in wet years to out-of-state flows. 

There is an anticipated water supply shortage of approximately 99.000 to 360,000 AF per 
year in the South Platte River Basin over the next 40 years. We believe that every 
opportunity to make better use of the water we have must be pursued, along with 
conservation and reuse effolis. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal , industrial , agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
Report/Environmental Impact Statement on the Chatfield Reservoir Reallocation Project 
and direct that this letter be delivered to the U. S. Army Corps of Engineers to made part 
of the record of public comments on this draft FRiEIS. 

In addition, we urge the U. S. Army Corps of Engineers to complete its final review of 
the project and issue a Record of Decision in a timely manner so that additional water can 
be stored in Chatfield Reservoir as soon as possible. 

Yours truly, 

Ann A. Terry 
Executive Director, Special District Association of Colorado 
On behalf of 
Board of Directors, Special District Association of Colorado 
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TOWN OF LASALLE, COLORADO 

LETTER OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

DATE: August 14, 2012 

U. S. Anuy Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

We the undersigned of the Town of LaSalle, Colorado are writing to support the 
proposed Chatfield Reservoir Storage Reallocation Project in Colorado as described in 
the Draft Integrated Feasibility Report (FR)lEnvironmental Impact Statement (EIS) for 
the Chatfield Reservoir Storage Reallocation Study recently released for public comment. 
We believe this is a much needed water supply opportunity for the Front Range and 
northeastern Colorado water providers. 

The U. S. Anuy Corps of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held without jeopardizing the reservoir's flood control purposes. 
The Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

A Draft Integrated FRIEIS on the Chatfield Reservoir Storage Reallocation Project has 
been prepared by the U. S. Anuy Corps of Engineers in cooperation with the State of 
Colorado and in consultation with 15 prospective water users groups and many other 
interested parties. The water providers who contract and pay for use of the water storage 
space in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
environmental impacts and to undertake and pay for modification of recreation facilities 
as needed. 

The Chatfield study has been supported by the Colorado Congressional delegation 
(FY2007-FY2012 appropriations bills and numerous joint letters), the Colorado General 
Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to 
assist with implementation). 
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Storing more water in Chatfield Reservoir will make better use of an existing facility and 
capture additional runoff flowing down the South Platte River and Plum Creek without 
pumping. Allocating that added storage space to entities holding current water rights to 
that water will prevent the loss of as much as 20,600 acre feet of South Platte River water 
in wet years to out-of-state flows. 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per 
year in the South Platte River Basin over the next 40 years. We believe that every 
opportunity to make better use of the water we have must be pursued, along with 
conservation and reuse efforts. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
ReportlEnvironmentai Impact Statement on the Chatfield Reservoir Reallocation Project 
and direct that this letter be delivered to the U. S. Anny Corps of Engineers to made part 
of the record of public comments on this draft FRIEIS. 

In addition, we urge the U. S. Anny Corps of Engineers to complete its fmal review of 
the project and issue a Record of Decision in a timely manner so that additional water can 
be stored in Chatfield Reservoir as soon as possible. 

Yours truly, 

Board of Trustees ofthe Town of LaSalle. 

ByGJq.~ 
Andrew Martinez _ Mayor S 
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TOWN OF LASALLE, COLORADO 

RESOLUTION U - 2012 

RESOLUTION OF SUPPORT 
FOR 

CIlATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

WHEREAS, the U. S. Army Corps of Engineers has detennined that Chatfield 
Reservoir, located in Douglas and Jefferson counties, can safely store an additional 
20,600 acre feet of water beyond that currently held without jeopardizing the reservoir's 
flood control purposes, and 

WHEREAS, the Reservoir's current authorized purposes include flood control, 
recreation, fish and wildlife and water supply, and the reallocation of storage space has 
been authorized since 1986, and 

WHEREAS, the Draft Integrated Feasibility Report (FR)!Environmental Impact 
Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study has been 
prepared by the U. S. Army Corps of Engineers in cooperation with the State of Colorado 
and in consultation with 15 prospective water users groups and many other interested 
parties, and 

WHEREAS, the Chatfield study has been supported by the Colorado 
Congressional delegation (FY2007-FY2012 appropriations bills and numerous joint 
letters), the Colorado General Assembly (SJR 07-019) and the Colorado Water 
Conservation Board (serving as non-federal sponsor for the study, January 2010 
resolution, and allocation of $13 million to assist with implementation), and 

WHEREAS, storing more water in Chatfield Reservoir will make better use of an 
existing facility and capture additional runoff flowing down the South Platte River and 
Plum Creek without pumping, and 

WHEREAS, allocating that added storage space to entities holding current water 
rights to that water will prevent the loss of as much as 20,600 acre feet of South Platte 
River water in wet years to out-of state-flows, and 

WHEREAS, in a drought year like this one, the added water storage space in 
Chatfield (along with aggressive water conservation efforts) could make the difference in 
having enough water for municipal, industrial, agricultural and enviromnental purposes, 
and 

WHEREAS, as discussed in the CWCB's SWSI study, there is an anticipated 
water supply shortage or gap of approximately 99,000 to 360,000 AF per year in the 
South Platte River Basin over the next 40 years, and 
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WHEREAS, the water providers who contract and pay for use of the water 
storage space in Chatfield Reservoir have agreed to nndertake and pay for needed 
mitigation of environmental impacts and to nndertake and pay for modification of 
recreation facilities as needed, 

NOW THEREFORE BE IT RESOLVED BY THE BOARD OF TRUSTEES 
OF THE TOWN OF LASALLE, COLORADO: 

I. That the Town of LaSalle supports the U.S. Army Corps of Engineers Tentatively 
Recommended Plan in the Draft Integrated FRIEIS on the Chatfield Reservoir 
Storage Reallocation Project and directs that this resolution be delivered to the U. 
S. Army Corps of Engineers to made part of the record of public comments on 
this Draft Integrated FRIEIS. 

2. Town of LaSalle urges the U. S. Army Corps of Engineers to complete its fmal 
review of the project and issue a Record of Decision in a timely manner so that 
additional water can be stored in Chatfield Reservoir as soon as possible. 

PASSED AND ADOPTED, SIGNED AND APPROVED this 14th day of August, 2012 

TOWN OF LASALLE, COLORADO 

ATTEST: 

~~~Qh~1~1lb~\\~~~-= ... ~~_ 
Toni Polland - Deputy Town Clerk 
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LETTER OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

August 20, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

We the undersigned Town of Severance Mayor and Town Board of Trustees are writing 
to support the proposed Chatfield Reservoir Storage Reallocation Project in Colorado as 
described in the Draft Integrated Feasibility Report (FR)/Environmental Impact 
Statement (EIS) for the Chatfield Reservoir Storage Reallocation Study recently released 
for public comment. We believe this is a much needed water supply opportunity for the 
Front Range and northeastern Colorado water providers. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held without jeopardizing the reservoir's flood control purposes. 
The Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

A Draft Integrated FRiElS on the Chatfield Reservoir Storage Reallocation Project has 
been prepared by the U. S. Army Corps of Engineers in cooperation with the State of 
Colorado and in consultation with 15 prospective water users groups and many other 
interested parties. The water providers who contract and pay for use of the water storage 
space in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
environmental impacts and to undertake and pay for modification of recreation facilities 
as needed. 

The Chatfield study has been supported by the Colorado Congressional delegation 
(FY2007-FY2012 appropriations bills and numerous joint letters), the Colorado General 
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Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to 
assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and 
capture additional runoff flowing down the South Platte River and Plum Creek without 
pumping. Allocating that added storage space to entities holding current water rights to 
that water will prevent the loss of as much as 20,600 acre feet of South Platte River water 
in wet years to out-of-state flows. 

There is an anticipated water supply shortage of approximately 99,000 to 360,000 AF per 
year in the South Platte River Basin over the next 40 years. We believe that every 
opportunity to make better use of the water we have must be pursued, along with 
conservation and reuse efforts. 

In a drought year like this one, the added water storage space in Chatfield (along with 
aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental purposes. 

We support the Tentatively Recommended Plan in the Draft Integrated Feasibility 
Report/Environmental Impact Statement on the Chatfield Reservoir Reallocation Project 
and direct that this letter be delivered to the U. S. Army Corps of Engineers to made part 
of the record of public comments on this draft FRiEIS. 

In addition, we urge the U. S. Army Corps of Engineers to complete its final review of 
the project and issue a Record of Decision in a timely manner so that additional water can 
be stored in Chatfield Reservoir as soon as possible. 

Yours truly, 

<\-) 11 ~ /J .-0 I I . 
~crvJ-, Y!D~,,-

Mayor Donald R. Brookshire 

Patricia J. Lesh 
Town Clerk/Treasurer 
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TOWN OF SEVERANCE 

RESOLUTION 2012-09R 

A RESOLUTION OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

WHEREAS the U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located 
in Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 

. beyond that currently held without jeopardizing the reservoir's flood control purposes, and 

WHEREAS the Reservoir's current authorized purposes include flood control, recreation, fish 
and wildlife and water supply, and the reallocation of storage space has been authorized since 
1986,and 

WHEREAS the Draft Integrated Feasibility Report (FR)/Environmental Impact Statement (EIS) 
for the Chatfield Reservoir Storage Reallocation Study has been prepared by the U. S. Army 
Corps of Engineers in cooperation with the State of Colorado and in consultation with 15 
prospective water users groups and many other interested parties, and 

WHEREAS the Chatfield study has been supported by the Colorado Congressional delegation 
(FY2007-FY2012 appropriations bills and numerous joint letters), the Colorado General 
Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non-federal 
sponsor for the study, January 2010 resolution, and allocation of $13 million to assist with 
implementation), and 

WHEREAS storing more water in Chatfield Reservoir will make better use of an existing facility 
and capture additional runoff flowing down the South Platte River and Plum Creek without 
pumping, and 

WHEREAS allocating that added storage space to entities holding current water rights to that 
water will prevent the loss of as much as 20,600 acre feet ofSbuth Platte River water in wet 
years to out-of state-flows, and 

WHEREAS, in a drought year like this one, the added water storage space in Chatfield (along 
with aggressive water conservation efforts) could make the difference in having enough water 
for municipal, industrial, agricultural and environmental purposes, and 

WHEREAS, as discussed in the CWCB's SWSI study, there is an anticipated water supply 
shortage or gap of approximately 99,000 to 360,000 AF per year in the South Platte River Basin 
over the next 40 years, and 

WHEREAS the water providers who contract and pay for use of the water storage space in 
Chatfield Reservoir have agreed to undertake and pay for needed mitigation of environmental 
impacts and to undertake and pay for modification of recreation facilities as needed, 



NOW THEREFORE BE IT RESOLVED that the Town of Severance supports the U.S. Army 
Corps of Engineers Tentatively Recommended Plan in the Draft Integrated FRJEIS on the 
Chatfield Reservoir Storage Reallocation Project and directs that this resolution be delivered to 
the U. S. Army Corps of Engineers to made part of the record of public comments on this Draft 
Integrated FRJEIS. 

BE IT FURTHER RESOLVED that the Town of Severance urges the U. S. Army Corps of 
Engineers to complete its final review of the project and issue a Record of Decision in a timely 
manner so that additional water can be stored in Chatfield Reservoir as soon as possible. 

Adopted this 20th day of August, 2012 
TOWN OF SEVERANCE 

0-1 2; a;«.JTLe.s1 
Patricia J. Lesh, Town Clerk 









Upper Gunnison River Water Conservancy District 
210 West Spencer Avenue, Suite B • Gunnison, Colorado 81230 

Telephone (970) 641-6065 • Facsimile (970) 641-1162 • www.ugrwcd.org 

August 28, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Msc Jarrett: 

The Directors of the Upper Gunnison River Water Conservancy District herewith state our support for the 
proposed Chatfield Reservoir Storage Reallocation Project in Colorado as described in the Draft Integrated 
Feasibility Report (FR) and Environmental Impact Statement (EIS) recently released for public comment. 

We have no particular comments or criticisms concerning the technical or economic specifics of the Chatfield 
Reallocation Project itself, and do not feel it is our place to offer such. Our main point in writing is to commend 
the creative problem-solving and cooperation this project represents, between the Corps of Engineers and the 
South Metro Water Supply Authority. We appreciate the towns and cities of the metropolitan Front Range 
creatively exploring ways to better use the natural resources of the Front Range - Front Range communities using 
Front Range water to solve Front Range water problems. 

This project represents the best of the thinking and planning that went into the Metropolitan Water Supply 
Initiative of the mid-I 990s. It is consistent with what the late Chips Barry, visionary director of Denver Water, 
described as the "new paradigm" for Colorado water development. Quoting Barry from a presentation on "The 
Maturing Metropolis" to the Colorado Water Workshop in Gunnison, in 2005: "In the old paradigm, only large 
projects were deemed worthy of our attention. In the new paradigm, we need to look at all typeS( of system 
refinements that are small, but when taken together can amount to hundreds or thousands of acre-feet." 

The Chatfield Reallocation carries forward in a positive way the vision of Barry and the work of the Metropolitan 
Water Supply Initiative. We hope the Corps of Engineers will give speedy approval and encouragement to this 
project, thereby encouraging other Front Range entities to look creatively for ways to improve their own water 
supply situations with Front Range resources. 

Sincerely, 

t!3,~~ 
Brett Redden, President, for the Board of Directors, 
Upper Gunnison River Water Conservancy District 



LETTER OF SUPPORT 
FOR 

CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 

July 27, 2012 

U. S. Army Corps of Engineers 
Edward Zorinsky Federal Building 
CENWO-PM-AA 
Attention: Gwyn Jarrett 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
chatfieldstudy@usace.army.mil 

Dear Ms. Jarrett: 

The Roxborough Park Foundation are writing to support the proposed Chatfield 
Reservoir Storage Reallocation Project in Colorado as described in the Draft Integrated 
Feasibility Report (FR)lEnvironmental Impact Statement (ElS) for the Chatfield 
Reservoir Storage Reallocation Study recently released for public comment. We believe 
this is a much needed water supply opportunity for the Front Range and northeastern 
Colorado water providers. 

The U. S. Army Corps of Engineers has determined that Chatfield Reservoir, located in 
Douglas and Jefferson counties, can safely store an additional 20,600 acre feet of water 
beyond that currently held without jeopardizing the reservoir's flood control purposes. 
The Reservoir's current authorized purposes include flood control, recreation, fish and 
wildlife and water supply and the reallocation of storage space. 

A Draft Integrated FRiElS on the Chatfield Reservoir Storage Reallocation Project has 
been prepared by the U. S. Army Corps of Engineers in cooperation with the State of 
Colorado and in consultation with 15 prospective water users groups and many other 
interested parties. The water providers who contract and pay for use of the water storage 
space in Chatfield Reservoir have agreed to undertake and pay for needed mitigation of 
environmental impacts and to undertake and pay for modification of recreation facilities 
as needed. 

The Chatfield study has been supported by the Colorado Congressional delegation 
(FY2007-FY2012 appropriations bills and numerous joint letters), the Colorado General 
Assembly (SJR 07-019) and the Colorado Water Conservation Board (serving as non
federal sponsor for the study, January 2010 resolution, and allocation of $13 million to 
assist with implementation). 

Storing more water in Chatfield Reservoir will make better use of an existing facility and 
capture additional runoff flowing down the South Platte River and Plum Creek without 
pumping. Allocating that added storage space to entities holding current water rights to 
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NOW THEREFORE BE IT RESOLVED that the Roxborough Park Foundation supports 
the U.S. Army Corps of Engineers Tentatively Recommended Plan in the Draft 
Integrated FRiEIS on the Chatfield Reservoir Storage Reallocation Project and directs 
that this resolution be delivered to the U. S. Army Corps of Engineers to made part of the 
record of public comments on this Draft Integrated FRiEIS. 

BE IT FURTHER RESOLVED that the Roxborough Park Foundation urges the U. S. 
Army Corps of Engineers to complete its final review of the project and issue a Record of 
Decision in a timely manner so that additional water can be stored in Chatfield Reservoir 
as soon as possib e 
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Appendix EE 
Potential Failure Mode Analysis 



Chatfield Dam 
Potential Failure Mode Analysis 

April 2010 
 
1. Overview of Potential Failure Mode Analysis (PFMA) 
EC 1105-2-216 (Reallocation of Flood Control Storage to Municipal and Industrial Water Supply - 
Compensation Considerations) requires that a PFMA be performed prior to approval of a reallocation 
study at a project.  A PFMA is normally performed in conjunction with Periodic Assessments (PA) or as 
a component of an Issue Evaluation Study (IES).  Neither a PA or IES has been performed to date at 
Chatfield Dam.  Therefore, HQ USACE directed Omaha District to perform an abbreviated PFMA to 
fulfill the requirement identified in the EC referenced above.  The Chatfield Dam PFMA was conducted 
by a team of engineers, geologists and project personnel as listed below: 
 
Person Job Title 
Fred Rios Operations Manager 
Steve Butler Dam Safety Program Manager (Facilitator) 
Lyle Peterson Structural Engineer 
Ron Beyer Hydrologist 
Jason Wagner Geologist 
Ben Letak Geotechnical Engineer 
Robert Worden Geotechnical Engineer 
   
2. Previous Investigations in Support of the Reallocation Study 
The following geotechnical and structural studies have been conducted in support of the Chatfield Dam 
Reallocation Study.  These studies were of great value in assessing the significance of failure modes 
evaluated during this PFMA. 
 
Geotechnical/Structural Dam Safety Evaluation - This evaluation addressed potential dam safety 
concerns based on a permanent increase in the reservoir elevation due to reallocation. The evaluation 
was based strictly on static loading and specifically addressed instrumentation data, past visual 
inspections, slope protection, slope stability, and seepage.  The study concluded that the new “normal” 
pool elevation proposed in the reallocation study will not adversely impact the integrity of the 
embankment or structures. The study recommended the development and implementation of a Reservoir 
Raise monitoring plan which would include additional inspections, instrumentation data acquisition and 
data analysis.  The study also recommended updating, as appropriate, the Project Surveillance Plan and 
Emergency Action Plan. The study further recommended installation of additional instrumentation prior 
to the pool raise along with an increase in instrumentation readings and inspection frequencies during 
and following the pool raise.  The evaluation emphasized that any dam safety concerns that develop 
during the pool raise could result in lowering the reservoir elevation and/or a pool restriction.  The report 
has undergone an Agency Technical Review and review by Northwestern Division  and all comments 
have been incorporated.   
 
 
 
   
 



Seismic Studies    
 
Liquefaction Assessment - The liquefaction assessment evaluated the liquefaction susceptibility of 
both the Chatfield Dam embankment and foundation for the existing conservation reservoir and a 12’ 
raise proposed under the Reallocation Study. The assessment utilized information obtained from original 
design documents, studies and limited field work. Results of the assessment indicated probable zones of 
liquefaction both upstream and downstream for the valley and right abutment. The assessment 
recommended a follow-on Post-Liquefaction Stability Analysis (See details below) to determine if the 
embankment would remain stable if zones of the foundation were to liquefy after a Maximum Credible 
Earthquake. The report has undergone an Agency Technical Review and all comments have been 
incorporated.   
 
Post-Liquefaction Stability Analysis – A Post-Liquefaction Stability Analysis was performed as a 
result of the recommendation from the Liquefaction Assessment.  The study evaluated whether the 
embankment would remain stable if zones of the foundation were to liquefy after a Maximum Credible 
Earthquake.  Results of the study indicated the embankment and foundation would remain stable after 
this event.    No further seismic studies related to the embankment or foundation were recommended. 
The report has undergone an Agency Technical Review and all comments have been incorporated.   
   
Seismic Analysis of the Intake Structure - A modal analysis of the intake structure was 
conducted to evaluate performance of the intake structure during and immediately after a Maximum 
Design Earthquake. ER 1110-2-1806, titled “Earthquake Design and Evaluation for Civil Works 
Projects” requires that the level of ground motion used for the evaluation be based on whether the intake 
structure is deemed “critical” or “non-critical.” The ER stipulates that for critical structures, the 
Maximum Design Earthquake is the same as the Maximum Credible Earthquake and for non-critical 
structures, a lesser magnitude Maximum Design Earthquake is used in the evaluation.  The ER defines 
critical structures as the engineering structures, natural site conditions, or operating equipment and 
utilities at high hazard projects whose failure during or immediately after an earthquake could result in 
loss of life.  The regulation stipulates that all other structures be considered non-critical. Omaha District 
determined that the intake structure was non-critical based on 2004 guidelines by Northwestern 
Division, titled, “Guidance for Determining Critical Structures Designation for Intake Towers.”  The 
analysis of the intake structure concluded that it meets or exceeds Corps of Engineers criteria for non-
critical hydraulic structures during and immediately after a Maximum Design Earthquake, at either the 
current normal pool or the proposed reallocation pool elevation. No additional seismic studies for the 
intake structure were recommended. The report has undergone an Agency Technical Review and all 
comments have been incorporated.   
 
3. PFMA Process 
A description of the PFMA process that was used to identify and evaluate potential failure modes at 
Chatfield Dam is provided below. 
 
3.1 Brain Storming Session.  The facilitator led a brainstorming session to identify all potential failure 
modes for each project feature. All brainstorming ideas were recorded without comment on the validity 
of the idea.  After the brainstorming session, the team designated each PFM as "not credible" or 
"credible" based on their understanding of the potential failure mode, the site conditions, and any 
supporting documentation.  



 
Credible Failure Modes - Credible failure modes are defined as those potential failure modes that are 
physically possible under a specified loading condition.     
 
3.2 Determining Significant Failure Modes.  All “credible” failure modes were further evaluated to 
determine if they were considered to be significant. These determinations were based on engineering 
judgment, knowledge of past performance, loading conditions, and consequences.   For the purposes of 
this PFMA, the following definition will apply to Significant Failure Modes: 
 
Significant Failure Modes - Significant failure modes are defined as those potential failure modes 
which are credible and are judged or estimated to have a high relative probability of occurring under a 
specified loading and would result in relatively high consequences.   
  
3.3 Identifying and Describing Credible Potential Failure Modes. Each credible potential failure 
mode (PFM) was then described fully by technical experts. The description identifies the initiator, and 
the failure progression. A definition of each is provided below.  
 
The Initiator.  The initiator defines the loading condition imposed on the dam system or triggering 
event.  For example, this could include increases in reservoir due to flooding (perhaps exacerbated by a 
debris-plugged spillway), strong earthquake ground shaking, malfunction of a gate or equipment, 
deterioration of project components, an increase in uplift, or a decrease in strength. 

 
Failure Progression.  This includes the step-by-step process that leads to the breach or uncontrolled 
release of the reservoir and\or significant loss of operational control.  The location where the failure is 
most likely to occur should also be highlighted.  For example, this might include the path through which 
materials will be transported in a piping situation, the location of overtopping during a flood, or 
anticipated failure surfaces in a sliding situation. 
 

3.4  Listing “More Likely” and “Less Likely Factors.”   After the detailed PFM descriptions were 
completed, the PFMs were further evaluated by listing the adverse factors that make the failure mode 
“more likely” and the favorable factors that make the failure mode “less likely.”     

 
3.5  Major Findings and Understandings. 
The knowledge gained throughout the PFMA process was captured and documented in the form of  
“Major Findings and Understandings.”       
 
3.6  Action Items.  Following development of a potential failure mode, the team identified what 
additional information or analyses would be useful in better understanding the potential failure mode.   
 
4.  Credible Potential Failure Modes Identified   
The following table lists the credible failure modes identified during the Chatfield Dam brainstorming 
session.   
 
 
 
 



Credible Potential Failure Modes Identified 
Outlet Works 
Seepage along conduit results in piping and failure.       
Intake structure failure due to seismic event. 
Gate failure from earthquake results in uncontrolled release of water. 
Corrosion of gates leads to uncontrolled release of water.   
Failure of 72 inch irrigation pipe results in piping failure. 
Spillway 
Failure of spillway due to PMF.   
Embankment 
Piping of embankment material into the foundation (cracks in the bedrock).   
Embankment through seepage results in piping failure.   
Liquefaction of embankment foundation due to an earthquake results in overtopping. 
 
5. Evaluation of Credible Potential Failure Modes  
The following table summarizes the evaluation of each credible potential failure mode identified. 
 
 
 
 



POTENTIAL FAILURE MODES ANALYSIS SESSION – CHATFIELD DAM 
 
No Potential 

Failure 
Modes 

Description 

Initiator/Sequence of 
Events Leading to 

Failure 

Adverse Conditions/ 
Failure More Likely 

Positive Conditions/ 
Failure Less Likely 

Major Findings and 
Understandings 

Action Items 
 

1 Seepage along 
outside of 
conduit results in 
piping & failure 
of dam.   

- High pool 
- Defect in conduit backfill 
creates preferential seepage 
path. 
- Seepage flow & gradient 
increase along conduit due to 
higher pool. 
- Piping of conduit backfill 
material begins at 
downstream slope in the 
stilling basin area. 
- Piping/backward erosion of 
conduit backfill, upper 
alluvial foundation, and/or 
lower embankment material 
continues from downstream to 
upstream.  
- Catastrophic failure of the 
embankment occurs above 
and/or adjacent to conduit. 

- Dam has not experienced pools 
higher than 16’ above normal (El. 
5432). Record pool = El. 5448. 
Top of dam = El. 5527. 
- Possible poor compaction of 
backfill around 3’ high x 3’ thick 
seepage collars & 2’ high x 3’ thick 
alignment collars. 
- Small wet area documented 3 
times (1979,2007,2010) behind 
manifold structure near the base of 
compacted fill slope at El. 5402. 
-Hand compaction equipment used 
to compact backfill immediately 
adjacent to conduit. 
-Pervious backfill placed adjacent 
to & above conduit may have up 
to 15% fines. Pervious backfill 
may not have flow capacity for 
drainage. 
 

-Conduit construction is cast in-
place concrete. 
-Seepage & alignment collars are 
well detailed.  
-Lower portion of conduit 
founded in Dawson Formation 
bedrock w/sloping sides. Dawson 
considered watertight. 
-Excavated trench above bedrock 
fairly wide (+5’ each side) 
w/fairly flat slopes (1:1 to 2:1). 
-Impervious backfill 8”-12”lifts, 
>95% SMDD,-1%-+3% OWC 
-Pervious backfill 8” lifts, >80% 
RD, WC=saturated 
-Five seepage collars & 40 
alignment collars create 
lengthened seepage path. 
-Seepage & alignment collars 
widely spaced @ 28’ on centers. 
Compaction of backfill better 
between collars than around collars. 
-No evidence that intermittent wet 
area behind manifold structure is 
pool related. Wet area “not” 
documented during high pools in 
1980,1983,1995. Some evidence 
wet area is related to surface 
runoff. Also, possibility exists that 
wet area may be result of surface 
runoff captured in utility trench 
between intake bridge & manifold 
structure. 
-Conduit above bedrock 
backfilled with compacted 
pervious fill from downstream 
side of impervious core & cutoff 
to the stilling basin. Pervious fill 

-Historic wet area has low 
probability of being pool 
related.   
-No other physical evidence 
of seepage along conduit. 
-Continue with efforts to 
verify that wet area is 
caused by surface run-off. 
- Not considered to be a 
significant failure mode.   
  

- Increased visual 
inspection & monitoring of 
area during high pools & 
significant local 
precipitation events. 
-Perform subsurface 
investigation in area to 
verify surface run-off is 
cause of wet area. 
-Investigate correlation 
between observation of wet 
area & local precipitation 
events. 
-Consider addition of PZ’s 
in pervious backfill of 
conduit if wet area cannot 
be proven to be result of 
surface run-off. 
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placed adjacent to & above 
conduit  
- Upstream of the impervious core 
& cut-off trench conduit 
backfilled w/impervious backfill 
above bedrock. 
-Duration of higher pools are 
relatively short. 
 

2a Intake structure 
failure by 
collapse and 
displacement  of 
walls during 
seismic event. 

-Large seismic event occurs 
-Concrete tower collapses. 
-Displacement of walls 
dislodges gates resulting in 
uncontrolled release of water 
through the conduits. 

-Concrete reinforcement in tower 
is not detailed to provide ductility. 

-Seismic analysis of the tower 
predicted that the  magnitude of 
earthquake needed to initiate 
cracking of concrete is 
approximately the 7,000 year 
event. 
-The tower is not needed to lower 
pool after a major earthquake 
unless a very low probability 
earthquake is considered 
coincident with a very low 
probability flood. 

-Determined not to be a 
significant failure mode 
based on results of seismic 
analyses described in 
Section 2 of this PFMA. 
 

-No actions are believed to 
be necessary at this time. 

2b Intake structure 
failure by sliding 
during seismic 
event. 

-Large seismic event occurs. 
-Concrete tower displaced 
horizontally by sliding on 
bedrock foundation. 
-Tower with gates are 
separated from conduits 
resulting in uncontrolled 
release of water through the 
conduits. 

-Tower stability against sliding 
depends mostly on friction against 
bedrock below and embankment 
fill on the sides. 

-Seismic analysis of the tower 
predicted a factor of safety against 
sliding of 4.3 for the 950 year 
earthquake and 1.2 for the 
Maximum Considered 
Earthquake. Corps of Engineers 
criteria requires a factor of safety 
greater than 1.1 for either of these 
cases. 

-Determined not to be a 
significant failure mode 
based on results of seismic 
analyses described in 
Section 2 of this PFMA. 
 

-No actions are believed to 
be necessary at this time. 

2c Intake structure 
failure due to 
embankment 
slide during 
seismic event. 

-Large seismic event occurs 
-Local slide of embankment 
near tower moves tower 
horizontally. 
-Tower with gates are 
separated from conduits 
resulting in uncontrolled 
release of water through the 
conduits. 
 
 

-Tower is incapable of resisting 
the large lateral soil pressures that 
a local slide would exert. 

-Embankment not likely  
susceptible to instability after a 
large earthquake.  
-A slide in the area of the intake 
structure is not likely after a major 
earthquake.  

-Determined not to be a 
significant failure mode due 
to results of previous 
studies outlined in Section 
2 of this PFMA. 
 

-No actions are believed to 
be necessary at this time. 
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3 Service gate 
failure from 
earthquake 
results in 
uncontrolled 
release of water. 

-Large seismic event occurs. 
-Dynamic water pressures 
cause fracture of gates. 
- Fracture of steel gate results 
in uncontrolled release of 
water thru the conduits 

-2007 inspection noted several 
weld defects. 
-Emergency gate and bulkhead 
cannot be placed during a 
significant flow. 
 

-Project has one bulkhead and one 
emergency gate. If needed, 
bulkhead can be used to dewater 
one service gate and emergency 
gate can be used to dewater the 
other service gate. 
-Service gate is fabricated of a 
number of welded horizontal 
girders giving it redundancy in the 
event of fracture of one 
component. 
-Increase in water pressure caused 
by earthquake would not exceed 
the design pressure unless pool 
were near top of dam during the 
earthquake. 

- Flood control project 
(designed training dike and 
channel downstream of 
dam) would handle any 
uncontrolled releases 
through the outlet works. 
Therefore, failure of gates 
results in extremely low 
likelihood for loss of life or 
significant economic 
damage. 
-Determined not to be a 
significant failure mode. 
 

-No actions are believed to 
be necessary at this time. 

4 Corrosion of 
service gates 
leads to 
uncontrolled 
release of water.   

-Corrosion accelerates. 
-Corrosion is not repaired, 
and emergency gates are not 
placed. 
-Fracture of steel gate results 
in uncontrolled release of 
water thru the conduits. 

-2007 inspection noted corrosion 
of steel plates and corrosion of 
welds. 
-Emergency gate and bulkhead 
cannot  be placed during a 
significant flow.   
 

-If corrosion advanced to degree 
that gates were deemed unsafe, 
emergency gates could be placed 
until service gates are repaired. 
-Project has one bulkhead and one 
emergency gate. If needed, 
bulkhead can be used to dewater 
one service gate and emergency 
gate can be used to dewater the 
other service gate. 
-The service gates are regularly 
inspected. 
 

- Flood control project 
(designed training dike and 
channel downstream of 
dam) would handle any 
uncontrolled releases 
through the outlet works. 
Therefore, failure of gates 
results in extremely low 
likelihood for loss of life or 
significant economic 
damage. 
-Determined not to be a 
significant failure mode. 
 

-A contract will be awarded 
in 2010 to remove 
corrosion and repaint 
service gates, transition 
areas, and water tight doors. 
-Continue inspection 
program. 
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5 Failure of 72 inch 
irrigation pipe 
results in erosion 
of stilling basin. 

-Any reservoir level. 
-Unknown flaw in pipe results 
in uncontrolled release of 
water which floods the 
manifold structure.     
-Water escapes from the 
manifold structure through 
opening in doors and vents. 
-Erosion of the area around 
the stilling basin occurs and 
results in potential loss of the 
stilling basin and creation of a 
preferential seepage path. 
  

-The pipe is fracture critical. 
-Pipe is under full head at all 
times. 
-Pipe flows are controlled by 
valves at downstream end. 
-Pipe break would not 
immediately be detected because 
the gallery is not regularly 
inspected.   
-Bulkhead cannot be used to shut 
off pipe during a flowing 
condition. 

-A means to shut off the pipe 
exists at the upstream end if there 
is a pipe failure. The valve is a 72- 
inch butterfly valve  located in the 
intake structure.  
Access to the valve can be 
maintained even if the 72-pipe 
fails because the valve is housed 
in a water-tight structure 
completely isolated from the pipe 
tunnel.   
-Pipe appears to be in good 
condition. 
-Outside surface of pipe is easily 
inspected. 
-Inside of pipe is periodically 
inspected. 
-Inspection results indicate the 
pipe is in good condition. 
-A new trash rack was placed in 
2010. 
 

-Pipe is in good condition 
and is regularly inspected in 
accordance with applicable 
regulations. 
-Determined not to be a 
significant failure mode. 
 

-NDT will be performed in 
FY2010. 

6 Failure of 
spillway due to 
PMF.   

- High pool. 
- Flow through the spillway. 
- Joint off-sets result in 
pressure beneath spillway 
slab. 
- Pressure beneath spillway 
slab causes slab to fail. 
- Subgrade soils are exposed 
and quickly erode to the crest 
- Uncontrolled release of 
reservoir occurs.  

- Significant spalling and joint 
off-sets are present in downstream 
spillway slab. 
- Flow velocity over spillway 
estimated to be as high as 80 fps. 

- Duration of spillway flow is 
short (approximately 2 days).    
- Slab is 1.5 feet thick at upper 
end and 4 feet thick at the lower 
end.   
- There is a drainage 
layer/pressure relief system 
beneath the spillway slab. 
- Portion of drainage system 
inspected 15-20 years ago and 
was found to be open.   
- Ogee weir is keyed into bedrock 
making loss of the spillway crest 
due to progressive upstream 
erosion extremely unlikely.  

- There does appear to be 
some potential for damage 
to the spillway.  However, 
the chance of uncontrolled 
pool releases due to 
breaching of the spillway 
crest is extremely remote. 
- Determined not to be a 
significant failure mode. 
 

- Continue repairs to the 
spillway slab joint off-sets. 
- Periodically check the 
condition of the pressure 
relief system beneath the 
slab. 

7 Piping of 
embankment 
material into the 
foundation 

-High pool. 
-Defects (cracks/fractures) are 
present in Dawson Formation 
bedrock foundation that 

- Dam has not experienced pools 
higher than 16’ above normal (El. 
5432). Record pool = El. 5448. 
Top of dam = El. 5527. 

-Pervious fill zone constructed on 
downstream side of impervious 
cutoff trench. 
- Piezometers at stations 81+20 

-No documentation of 
gradation of pervious 
backfill is currently 
available. 

- Increase visual inspection 
& monitoring during high 
pools. 
-Response test piezometers 
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(cracks in the 
bedrock). 

creates preferential seepage 
path through the impervious 
cutoff trench fill into bedrock. 
- Seepage flow & gradient 
increase through impervious 
core in bedrock downstream 
of inspection trench due to 
higher pool 
- Piping of impervious core 
material into bedrock begins. 
- Piping/backward erosion of 
embankment material 
continues from downstream to 
upstream. 
-Sinkhole develops on 
upstream face of 
embankment. 
- Catastrophic failure of the 
embankment occurs.  
 

-Extent of cracks/fractures in 
Dawson Formation bedrock 
impossible to determine. 
- No impervious cutoff trench in 
higher areas on abutments 
 -Pervious backfill placed 
adjacent to impervious cutoff 
trench may have up to 15% fines. 
Pervious backfill may not have 
flow capacity for drainage. 
- Despite significant head loss 
across cutoff, piezometers at 
stations 81+20 and 93+00 appear 
to fluctuate with the pool 
somewhat. 

and 93+00 in the alluvium 
immediately upstream and 
downstream of the cutoff trench 
exhibit significant head loss 
across cutoff. 
- Toe drain system monitored 
monthly & no flow ever reported.  
- Cutoff trench impervious 
backfill constructed with 8”-
12”lifts, >95% SMDD,-1%-+3% 
OWC 
- Impervious trench backfill 
compacted by rollers. 
- Duration of higher pools are 
relatively short. 
Photographic evidence shows 
typical cracks in the foundation 
rock are very small. 
No large void spaces in the rock 
are believed to be present. 
The foundation rock does not 
outcrop downstream and the 
overlying alluvial soil does not 
have any open work features.    

- Photographic evidence 
shows typical cracks in the 
foundation rock are very 
small. 
-No large void spaces in the 
rock are believed to be 
present. 
-The foundation rock does 
not outcrop downstream 
and the overlying alluvial 
soil does not have any open 
work features.    
-Determined not to be a 
significant failure mode. 
 
 

downstream of cut-off. 
-Search for documentation 
of pervious backfill 
gradation. 
 

8 Embankment 
through seepage 
results in piping 
failure.   

- High pool 
- Defective layer in 
impervious core creates 
preferential seepage path 
through the core to the 
downstream embankment 
zones. 
- Seepage flow & gradient 
increase through impervious 
core and downstream 
embankment zones due to 
higher pool 
- Piping of downstream 
embankment material at 
downstream slope/toe begins. 
- Piping/backward erosion of 
embankment material 

- Dam has not experienced pools 
higher than 16’ above normal (El. 
5432). Record pool = El. 5448. 
Top of dam = El. 5527. 
- Several piezometers at stations 
81+20 and 102+00 in the 
impervious core exhibit water 
levels higher than expected & 
show some correlation 
w/reservoir fluctuations.   
- No pervious drain & horizontal 
blanket in higher areas on 
abutments 

- 10’-20’ thick inclined pervious 
drain & horizontal blanket 
constructed on downstream side 
of impervious core to control 
seepage through core in main 
valley section. 
- Piezometers in core in areas 
other than stations 81+20 and 
102+00 do not exhibit higher 
water levels or correlations with 
reservoir fluctuation. 
- Toe drain system monitored 
monthly & no flow ever reported. 
- Impervious backfill 8”-12”lifts, 
>95% SMDD,-1%-+3% OWC 
- Gradation of pervious fill for 
inclined drain & horizontal 

- A 10’-20’ thick inclined 
pervious drain & horizontal 
blanket exists on 
downstream side of 
impervious core to control 
seepage through the core  in 
main valley section. 
-There is high confidence 
that the blanket and 
inclined drain material has 
an adequate gradation to 
prevent migration of fines 
and piping.   
-Determined not to be a 
significant failure mode.   
 
 

-Continue with efforts to 
determine if piezometer 
data is reliable. 
- Increase visual inspection 
& monitoring  during high 
pools & significant local 
precipitation events. 
- Perform response tests on 
piezometers indicating 
higher than expected water 
levels in impervious core to 
determine if reliable. 
-Install additional PZs in 
the impervious core of the 
embankment. 
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continues from downstream to 
upstream. 
- Catastrophic failure of the 
embankment occurs. 

blanket limited to < 5% fines. 
- Duration of higher pools are 
relatively short. 

9 Liquefaction of 
embankment 
foundation due to 
an earthquake 
results in 
overtopping. 

- Large seismic event occurs 
- Liquefaction of the 
susceptible foundation soils 
occurs. 
- Embankment deforms due to 
foundation liquefaction. 
- Loss of freeboard occurs 
- Uncontrolled release of pool 
due to loss of freeboard. 

- Geotechnical investigations not 
100% effective in locating all 
areas of liquefiable material. 
- Not practical to remove all 
liquefiable materials from the 
embankment’s foundation.  
 

- Area of low density material 
susceptible to liquefaction is 
small.   
- Reservoir has very large flood 
storage. Probability of large 
seismic event at the same time as 
a high pool is extremely remote.    
-Previous studies indicate 
significant loss in embankment 
crest elevation is extremely 
unlikely. 
-Previous studies outlined in 
Section 2 of this PFMA indicate 
this is not a significant potential 
failure mode. 

- Previous studies have 
determined this is not a 
significant failure mode. 
 

- No actions are believed to 
be necessary at this time. 

 
 



6.  Summary. 
None of the failure modes identified during the PFMA were determined to be significant.  
Rational for this determination is included  in the table above under the Major Findings 
and Understandings column. Regardless of whether a particular failure mode was deemed 
significant or not, action items were identified to further investigate many of the failure 
modes identified.  These investigations will be incorporated into the on-going dam safety 
program. 
 
Omaha District has a comprehensive dam safety monitoring program in place at all its 
dams to ensure public safety.  Project personnel routinely inspect Chatfield Dam and 
collect instrument readings throughout the year to evaluate dam performance. On an 
annual basis, dam safety engineers inspect the dam to ensure it is safe.  Chatfield Dam is 
scheduled for a Periodic Inspection in 2013.   
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EXECUTIVE SUMMARY 

The purpose of the Denver Tri-Lakes Projects Sediment Depletion Rates in Chatfield Lake – 
Future Conditions Report is to project long-term sediment depletion for the next 50 and 100 years. 
Storage capacity data is available for the pre-project estimate and Chatfield Lake hydrographic surveys 
in 1977 and 2010. 

The pre-project reservoir design storage depletion rate was calculated at -189.5 acre-feet/year and the 
2010 measured long-term depletion rate is -30.3 acre-feet/year. The difference between the depletion rates 
is probably due to mis-interpretation of limited sediment load measurement data from the upper South 
Platte River basin during project design, as stated in Section 2.2.  The Chatfield Lake sediment contributing 
basin size is small at approximately 1,261 mi². Periods of drought also may have lessened sediment inflow 
into Chatfield Lake. In addition, the construction of upstream reservoirs has also impacted sediment inflow. 
Other impacts such as basin land use, extreme hydrologic events, and forest fires can also have a significant 
impact on basin sediment yield. In a small basin such as Chatfield, the impacts on sediment inflow from 
these types of changes are magnified. 

The measured long-term sediment depletion rate between 1977 and 2010 is calculated to be -30.3 acre-
feet per year. The +50-year (year 2060) reservoir storage capacity at the multipurpose pool (elev. 5432.0 
feet), using the current depletion rate will be 25,561 acre-feet with 90.8% storage capacity remaining. The 
+100-year (year 2110) reservoir storage capacity at the multi-purpose will be 24,046 with 85.4% capacity 
remaining. For comparison purposes, the sediment depletion rate at Cherry Creek of -44.0 acre-feet per year 
was also evaluated.  

For evaluation purposes, all three sediment depletion rates should be considered. Selection of the most 
appropriate design sediment depletion rate, between the -30.3 Chatfield measured rate, the -44.0 Cherry 
Creek comparison rate, and the original project design rate of -189.5 acre feet/year will depend on project 
objectives. When selecting the design depletion rate, it should be noted that: 

• Past rates should be evaluated with caution. Sediment depletion rates are highly event driven 
and respond to extreme hydrologic events. 

• Basin land use can quickly impact rates. 
• Specific events such as forest fires can dramatically alter sediment yields. 
• The long-term depletion rate at Chatfield will vary over time and will be monitored with data 

from additional hydrographic surveys. Future hydrographic surveys will be completed at 10-year 
intervals as time, manpower, and funding permits. 
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1 Chatfield Project – General Information 

1.1  Purpose 

The purpose of the Omaha District’s Sedimentation Program and this report is to document geomorphic 
conditions and trends for Chatfield Dam and Reservoir.  Of specific interest to this report are the nature, extent 
and quantification of sediment accumulation.  Presented in the report are project statistical data, cross section 
data, pool elevation records, capacity and sediment depletion data, and shoreline erosion information. 

1.2 Scope of Work 

 The purpose of this analysis and report is to evaluate current short- and long-term sediment depletion rates at 
Chatfield Lake.  This report is to be used as a reference document that predicts future 50-year and 100-year sediment 
conditions.   

1.3 Authorization 

Chatfield Dam and Reservoir was authorized by the Flood Control Act of 1950, House Document 669, 
Eightieth Congress, 2nd Session. The primary purpose of the project is to provide flood protection to 
metropolitan Denver, Colorado. 

The authority for the Omaha District’s Sedimentation Program is contained in EM 1110-2-4000, “Reservoir 
Sedimentation Investigation Program, dated 31 October 1995. The Sedimentation & Channel Stabilization 
Section, Hydrologic Engineering Branch, Engineering Division, is responsible for all related activities, operations, 
and studies connected with the sedimentation program. 

1.4 Project History 

Chatfield Lake is located on the South Platte River at the confluence of Plum Creek about eight miles 
upstream from downtown Denver, Colorado.  The right abutment of the dam is located in Douglas County, 
Section 7, T6S, R68W and the left abutment of the dam is located in Jefferson County, Section 1, T6S, and R69W. 
The lake is located in portions of Arapahoe, Douglas and Jefferson Counties.  Initial construction began in 1967 
with closure occurring in 1974.  The anticipated cost of the Project was $26,000,000. Authorized purposes 
include flood control, recreation, irrigation, water rights, and water supply. Chatfield Dam and reservoir is 
operated by the U.S. Army Corps of Engineers, Northwestern Division, Omaha District.   

1.5 Study Area 

The South Platte River originates along the eastern slope of the Continental Divide and flows in a 
southeasterly direction through the South Park Meadow Area to Eleven Mile Canyon Reservoir as shown in 
Figure 2-3. Below Eleven Mile Canyon Dam, the South Platte enters a much narrower valley and the surrounding 
terrain becomes considerably steeper. This stretch includes Cheesman Reservoir. Several major tributaries enter 
the South Platte River between Eleven Mile Canyon and the foothills including Tarryall Creek and the North Fork 
South Platte River. Plum Creek is a right bank tributary that joins the South Platte River just upstream of the dam 
in the reservoir. 
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Figure 1-1 Denver Tri-Lakes Drainage Basin Map 

 

1.6 Geography and Topography 

 The drainage area above Chatfield Dam is 3,018 square miles, much of which is rugged mountain terrain. 
A summary of the tributary drainage areas is shown in Table 2-1. The 450 square miles of drainage area near the 
dam are characterized by high plains and rolling foothills between the approximate elevations of 5,500 and 
7,000 feet. This part of the basin is mostly grassland with some forested areas. About 10 miles upstream from 
Chatfield Dam, the front range of the Rocky Mountains crests at elevations near 9,000 feet, except where the 
range is cut by canyon streams. Above this point is located the bulk of the mountainous terrain found in the 
basin. This area is about 1,300 square miles and is comprised of high mountain peaks ranging up to 13,000 feet, 
heavily forested with steep mountain valleys where the streams have eroded their channels. Above this 
mountainous area is located an area of about 1,000 square miles of high meadow ground where topography is 
extremely rugged with elevations rising sharply from the meadow area of 9,500 feet to peak elevations in excess 
of 14,000 feet located along the Continental Divide. 

 

 N 
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Table 1-1 Drainage Basin Size above Chatfield Lake 

 
Description 

Drainage Area (mi²) Approx. 
Channel 

Slope 
(ft/mi) 

Total Sediment 
Contributing 

South Platte River 
South Platte River 

963 
160 

0 
0 

35 
100 

Tarryall Creek 
Tarryall Creek 

333 
146 

0 
0 

45 
100 

Lost Park a& Turkey Creeks 155 0 100 
West Creek 222 222 75 
Wigwam Creek 39 39 130 
North Fork South Platte River 479 479 100 
Plum Creek 324 324 90 
Dam Site to Mouth of West Creek 197 197  

Total Drainage Basin Size =  3,018 1,261  
 

1.7  Climate 

 The climate of the plains in the vicinity of Chatfield Lake is distinctly continental. Situated a long distance 
from any moisture source and separated from the Pacific Ocean source by a high mountain barrier, the plains 
area experiences light rainfall, low relative humidity, a large daily range in temperature, high daytime 
temperatures in summer, a few protracted cold spells in winter, moderately high wind movement, and a high 
percentage of sunshine. The mean annual temperature in the plains and foothills is about 50 degrees 
Fahrenheit. Temperatures of 100 degrees, or over, have been observed at all stations in the region, and daytime 
temperatures of 95 degrees, or higher, are common in the summer. In the foothills portion of the area, summer 
afternoon temperatures are frequently lowered by afternoon cloudiness and thunderstorms over and near the 
mountains. Cold air masses from the north can be abrupt and severe, intensified by the high altitude. However, 
many of the cold air masses out of Canada that spread southward over the Northern Great Plains are too 
shallow to reach the area’s altitude and move off over the lower plains to the east. The lowest temperatures 
observed in the plains and foothills region have ranged from 30 to 40 degrees below zero. The mean annual 
precipitation averages about 14 to 17 inches, the amounts increasing with proximity to the mountains. Over 70 
percent of the annual precipitation falls in the six-month period from April through September, much of it from 
the intense isolated summer thunderstorms. Winter snowfall averages from 3 to 5 feet on the plains, and from 5 
to 7 feet in the foothills. 

The climatic variations between mountain weather stations are substantially greater than between plains 
weather stations. The weather pattern in general is lower temperatures and increased precipitation and wind 
movement with increased altitude. However, local conditions can change this pattern quite markedly. The 
diurnal range in temperature is low on the mountain slopes and high in the valleys. At the mountain peaks the 
average annual temperature is less than 32 degrees. Readings of zero or lower are much more common than on 
the plains, although minimum temperatures of record are about the same. The daytime temperatures decrease 
with increasing elevation, while the minimum temperatures are a function of cold air drainage. The rainfall in 
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the mountain areas depends largely on the elevation and exposure to moisture bearing winds. On the eastern 
slopes of the Front Range the precipitation pattern resembles that of the plains. Survey History 

Reservoir capacity changes and depletion rates are calculated from successive hydrographic surveys of the 
twenty-four previously established sediment cross sections at Chatfield (See Figure 2-1). U.S. Army Corps of 
Engineers (USACE) personnel performed the original surveys of the cross section lines. Subsequent surveys were 
performed by either USACE or independent contract survey firms. Hydrographic surveys of Chatfield Lake were 
completed in 1977, 1991, 1998, and 2010. 

 

 

Figure 1-2 Chatfield Lake - Sediment Cross Section Location Map 



7 
 

2 Engineering Data & Analysis 

2.1 Omaha District Reservoir Storage Capacity Calculations 

Reservoir storage capacity calculations were completed for the 2010 Chatfield hydrographic survey 
data utilizing one of the two versions of the Omaha District’s Reservoir Area-Capacity Analysis software. 
The original software was a package of four programs originally written in FORTRAN programming 
language by the Omaha District in August 1992. The program set includes SATOVOL, SACHELM, 
VOLRATIO, and SAREACAP. The program AreaCapacity, developed by WEST Consultants, Inc. in August 
2000, is a Windows® based graphical user interface integrating the four original programs. A synopsis of 
this procedure can be found in Appendix A.  The Windows® based program was used to calculate the 
2010 Chatfield capacity tables. 

General procedures for executing the area-capacity programs can be found in the manuals 
“Reservoir Area-Capacity Analysis (on the Microcomputer),” August 1992, Omaha District, U. S. Army 
Corps of Engineers; and “User’s Manual AreaCapacity Computer Program,” August 2000, Omaha District, 
U. S. Army Corps of Engineers. Data output files containing results from the execution of area-capacity 
programs as well as cross section data input files are stored in the USACE Omaha District Sedimentation 
and Channel Stabilization Section. 

2.2 Original Reservoir Capacity & Depletion Rate Calculations 

Chatfield Reservoir was designed to contain the sediment yield for a 100-year period. The data is 
summarized in Table 2-1. Based on an eight year suspended sediment load record on the South Platte 
River at Littleton, Colorado, a 23-year runoff record at this same location, and a similar 17-year record 
on Plum Creek at Louviers, Colorado, the depletion rate of reservoir storage from sedimentation was 
estimated to average 189.5 acre-feet per year, or a total of 18,950 acre-feet over 100-years. The original 
sediment analysis considered also the sedimentation rates observed at Cherry Creek reservoir located in 
the adjacent drainage basin to the east of Plum Creek, and the abnormal sediment runoff from the Plum 
Creek basin for the period of time it takes nature to heal the presently torn and deteriorated channel. 
The observed rates at the Cherry Creek project included the record runoff contribution from the 16-17 
June 1965 flood. 

Reservoir sediment deposits will accumulate generally near or below the sediment pool elevation, 
except during the infrequent periods when runoff occurs during higher pool stages. Deposition occurring 
in the flood control storage zone would be confined primarily within the stream channel banks and 
would be subject to a progressive redistribution into the sediment pool zone by subsequent cycles of 
medium or low flow runoff. During the first several decades after project construction, separate delta 
formations will encroach into the sediment pool from the two reservoir arms, but the smaller Plum 
Creek arm will deteriorate faster due to the relatively greater sediment production potential from that 
basin. Later these sediments will tend to accumulate along the embankment near the outlet structure. 
Some of the finer particles will eventually pass through the outlet works, but this accumulation should 
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not be detrimental to reservoir operations. It is anticipated that 15% of the sediment will be deposited 
in the flood control zone and the remaining 85% will deposit below the level of the multipurpose pool.  

Table 2-1 Chatfield Lake – Pre-Project Design Sediment Depletion Projections 

Design Reservoir Volume by Pool Elevation 
Pool Zone Elevation Surface 

Area 
Initial 

Volume 
Projected 
 100-year 
Volume 

Projected 
Depletion 

Rate 
Maximum Surcharge 5521.6 6,245 acres 354,905 ac-ft 335,958 ac-ft  

189.5 ac-ft/yr Flood Control 5500.0 4,822 acres 235,000 ac-ft 216,053 ac-ft 
Multipurpose 5430.0 1,348 acres 23,800 ac-ft 4,853 ac-ft 
Sediment 5426.0 1,097 acres 18,947 ac-ft 0 

 

2.3 1977 Reservoir Storage Capacity Calculations 

The initial conditions survey of the twenty-four sediment cross sections at Chatfield Lake occurred in 
1977.  The reservoir capacity table calculated from this survey is summarized in Table 2-2. The projected 
capacity of 23,800 acre-feet was calculated for a multipurpose pool elevation of 5430.0. Sometime in 
the 1970’s, the top of the multipurpose pool elevation was changed to elevation 5432.0 feet.  The 
measured value of the capacity of the multipurpose pool elevation was 28,076 acre-feet.  This value is 
the starting point for all projected calculations of future reservoir depletion. 

2.4 2010 Reservoir Storage Capacity Calculations 
The current area and capacity tables for Chatfield Lake are calculated from the 2010 in-house 

hydrographic surveys and summarized in Table 2-3. The long-term reservoir depletion rate (1977-2010) 
is calculated at -30.3 acre-feet/year. Plotted cross sections for sediment cross sections CH-01 thru CH-05 
and CH-15 thru CH-17 are presented in Figures 3-3 to 3-10.  These plotted cross sections represent 
sections within the Chatfield multipurpose pool and show little evidence of major deposition. 
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Table 2-2 1977 Reservoir Storage Capacity Table 

ELEV. 0 1 2 3 4 5 6 7 8 9

5370 0 0 0 0 0 0 0 0 0 1
5380 1 3 6 10 17 29 42 56 75 103
5390 145 194 246 312 405 533 698 893 1116 1368
5400 1648 1954 2285 2646 3040 3470 3937 4439 4974 5542
5410 6142 6774 7438 8135 8862 9620 10406 11220 12067 12948
5420 13868 14823 15812 16838 17906 19022 20185 21392 22643 23937
5430 25274 26654 28076 29542 31052 32609 34211 35857 37549 39288
5440 41076 42913 44799 46732 48713 50740 52814 54934 57102 59316
5450 61578 63886 66239 68640 71090 73592 76148 78757 81415 84116
5460 86857 89637 92460 95325 98233 101183 104174 107205 110280 113402
5470 116575 119799 123071 126392 129760 133177 136642 140156 143718 147326
5480 150980 154678 158421 162211 166049 169937 173871 177849 181878 185964
5490 190114 194327 198599 202930 207321 211773 216286 220860 225494 230185
5500 234932 239734 244592 249507 254480 259512 264602 269750 274957 280221
5510 285543 290924 296365 301863 307416 313022 318681 324396 330164 335987
5520 341862 347790 353770 359805 365894 372041 378244 384503 390818 397189
5530 403616

(From 1977 Hydrographic Survey Data)

DENVER TRI-LAKES PROJECT - CHATFIELD LAKE 
RESERVOIR STORAGE CAPACITY IN ACRE-FEET

 

 

Table 2-3 2010 Reservoir Storage Capacity Table 

ELEV 0 1 2 3 4 5 6 7 8 9

5380 0 0 0 1 6 16 27 40 57 84
5390 123 170 221 285 371 486 628 792 981 1198
5400 1448 1727 2033 2370 2742 3154 3610 4108 4640 5200
5410 5781 6379 6997 7644 8325 9048 9814 10618 11458 12334
5420 13243 14184 15159 16169 17217 18306 19433 20595 21798 23046
5430 24343 25687 27076 28511 29997 31534 33124 34764 36455 38196
5440 39986 41830 43727 45672 47658 49679 51730 53816 55942 58116
5450 60344 62625 64954 67333 69763 72245 74782 77374 80015 82701
5460 85426 88190 90997 93846 96739 99675 102654 105676 108742 111851
5470 115005 118200 121436 124717 128050 131440 134890 138395 141953 145557
5480 149205 152895 156629 160410 164239 168117 172040 176008 180026 184101
5490 188242 192446 196710 201034 205420 209870 214385 218966 223607 228307
5500 233061 237871 242739 247664 252643 257676 262760 267897 273089 278339
5510 283648 289018 294447 299933 305477 311078 316737 322454 328228 334056
5520 339935 345865 351847 357882 363973 370120 376324 382583 388898 395269
5530 401695

DENVER TRI-LAKES PROJECT - CHATFIELD LAKE 
RESERVOIR STORAGE CAPACITY IN ACRE-FEET

(From 2010 Hydrographic Survey Data)

  



10 
 

3 Chatfield Reservoir Storage Capacity Projections 

3.1 +50 and +100 Year Reservoir Storage Capacity Projections 
Table 3-1 is a comparison of historical short- and long-term sediment depletion rates.  There is little 

variation between the short- and long-term depletion rates in any time period.  

Table 3-1 Comparison of Short- & Long-Term Depletion Rates 

Short-Term Rate 
Acre-feet/year 

Time Period Long-Term Rate 
Acre-feet/year 

Time Period 

-32.3 1977-1991 -32.3 1977-1991 
-28.0 1991-1998 -30.9 1977-1998 
-29.3 1998-2010 -30.3 1977-2010 

 

The difference between the design storage depletion rate of 189.5 acre-feet/year and the 2010 
measured long-term depletion rate is probably due to the lack of any sediment load measurements in 
the upper South Platte River basin stated in Section 2.2 when computing the original sediment rate 
estimates. 

Future reservoir capacities using the measured depletion rate of -30.3 acre-feet/year are 
summarized in Tables 3-2, 3-3 and plotted in Figure 3-1. Also presented in Figure 3-1 is an upper range 
depletion rate using the adjacent Cherry Creek Reservoir (-44.0 acre-feet/year). Using the measured 
storage depletion rate of -30.3 acre-feet/year, the reservoir storage capacity in 50 years (year 2060) at 
Chatfield will be 25,561 acre-feet when 90.8% of total storage capacity will remain (at the multipurpose 
pool elevation of 5432.0). The reservoir storage capacity in 100 years (year 2110) will be 24,046 acre-
feet when 85.4% of total storage capacity will remain.  

Past rates should be evaluated with caution. Periods of drought may have lessened sediment inflow 
into Chatfield Lake. In addition, the construction of upstream reservoirs has also impacted sediment 
inflow. Other impacts such as basin land use, extreme hydrologic events, and forest fires can also have a 
significant impact on basin sediment yield. In a small basin such as Chatfield, the impacts on sediment 
inflow from these types of changes are magnified. 

3.2 Recommended Design Rate 
For evaluation purposes, all three sediment depletion rates should be considered. These rates are 

presented in Table 3-2, Table 3-3, and Figure 3-1. Selection of the most appropriate design sediment 
depletion rate, between the -30.3 Chatfield measured rate, the -44.0 Cherry Creek comparison rate, and 
the original project design rate of -189.5 acre feet/year will depend on project objectives. When 
selecting the design depletion rate, it should be noted that: 

• Past rates should be evaluated with caution. Sediment depletion rates are highly event 
driven and respond to extreme hydrologic events. 

• Basin land use can quickly impact rates. 
• Specific events such as forest fires can dramatically alter sediment yields. 
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Table 3-2  Reservoir Sediment Depletion Projections (+50 and +100 years) From Year 1977 

Chatfield Lake – Reservoir Depletion Projections at Elevation 5432.0 (top of multipurpose pool) 
Multipurpose 

Pool 
Elev. 5432.0 

1977 
Reservoir 
Capacity 

Sediment 
Depletion 

Rate 

2010 
Reservoir 
Capacity 

2060 (+ 50 years) 
Reservoir 
Capacity 

2110 (+ 100 years) 
Reservoir 
Capacity 

Acre-Feet Acre-
Feet/Year 

Acre-
Feet 

Capacity 
Remaining 

Acre-
Feet 

Capacity 
Remaining 

Acre-
Feet 

Capacity 
Remaining 

Design 
Depletion Rate 28,076 189.5 21,633 77.1% 12,158 43.3% 2,683 9.6% 

Measured 
Depletion 

Rate 
28,076 30.3 27,046 96.3% 25,531 90.9% 24,016 85.5% 

Upper Range – 
Cherry Creek 28,076 44.0 26,580 94.7% 24,380 86.8% 22,180 79.0% 

 

 

 

Table 3-3 Reservoir Storage Capacity Summary (Elev. 5432.0 -  top of multipurpose pool) 

Design 
2010 

Time     
Period Year Measured Adjusted 

189.5 30.3 44.0 
acre-feet/year year 

28,076     -33 1977 
21,823 27,076 27,076 0 2010 
12,348 25,561 24,876 50 2060 
2,873 24,046 22,676 100 2110 
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Figure 3-1 Chatfield Lake - Reservoir Storage Depletion Projections @ Elev. 5432.0 (top of multipurpose pool) 
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Chatfield Lake – Cross Section Plots 
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Figure 3-2 Chatfield Cross Section CH-01 (S. Platte River Arm) 

 

 

 

Figure 3-3 Chatfield Cross Section CH-02 (S. Platte River Arm) 
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Figure 3-4 Chatfield Cross Section CH-03 (S. Platte River Arm) 

 

 

 

Figure 3-5 Chatfield Cross Section CH-04 (S. Platte River Arm) 



16 
 

 

Figure 3-6 Chatfield Cross Section CH-05 (S. Platte River Arm) 

 

 

Figure 3-7 Chatfield Cross Section CH-15 (Plum Creek Arm) 
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Figure 3-8 Chatfield Cross Section CH-16 (Plum Creek Arm) 

 

 

Figure 3-9 Chatfield Cross Section CH-17 (Plum Creek Arm) 
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Appendix A 
Omaha District Reservoir Area-Capacity Analysis 
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Area-Capacity Computation Procedure 

The constant factor method is the USACE Omaha District procedure for determining reservoir 
capacity by elevation which is an offshoot of the traditional "average-end-area" method, adjusted to 
include factors that take into account the non-uniformity of reservoir contours. For this procedure, 
portions of the reservoir bounded by one or more sediment range lines and the dam crest contour are 
considered as segments for determining storage capacity. Those portions of a segment situated 
between consecutive contours are referred to as sub-segments. The four steps required in developing 
the constant factor method are as follows: 

 𝐿 =
𝑉𝑜

1
2 (𝐴𝑜ʹ + 𝐴𝑜ʹʹ ) 

 

 

 
Equation 1 

 
 

 
𝑉𝑓  =  

�𝐴𝑓ʹ +  𝐴𝑓ʹʹ � 𝐿
2

 

 

 
Equation 2 

 
 

 𝑉𝑓  =  
𝑉𝑜

(𝐴𝑜ʹ +  𝐴𝑜ʹʹ ) 
�𝐴𝑓ʹ + 𝐴𝑓ʹʹ � 

 

 
Equation 3 

 
 

 𝐿𝑒𝑡 𝑓 =  
𝑉𝑜

(𝐴𝑜ʹ +  𝐴𝑜ʹʹ ) 
 

 

 
 
 
 

 𝑉𝑓  = 𝑓�𝐴𝑓ʹ +  𝐴𝑓ʹʹ � 
 

Equation 4 
 

Where: 

L = the effective length of the sub-segment 

Vo = Original volume of the sub-segment 

Vf = Future volume of the sub-segment (difference between Vo and sediment volume) 

Ao’= Original area of downstream sub-segment section 

Ao" = Original area of upstream sub-segment section or sections 

Af’ and Af’’ = Respective future sub-segment section areas 

f = Constant factor (ratio) for sub-segment 

The first equation above is based upon the effective length of an incremental volume, namely, the 
distance by which the mean end area is multiplied to obtain the original volume. Equation 2 shows it is 
possible to estimate the subsequent volume having the same effective length as the original volume. In 
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Equation 3, the effective length cancels out and the constant factor (also referred to as "ratio") obtained 
is simply a ratio of the original volume to the sum of the original end areas. Substituting the factor f for 
this ratio, Equation 4 becomes the simplified formula for computing volumes. Once determined for a 
unit, this factor is assumed constant and is applied for all future sedimentation surveys.  

The capacity computations were originally part of a four part software package written in FORTRAN 
programming language that was developed by the USACE Omaha District in 1960’s and 1970’s.  The 
software package includes SATOVOL, SACHELM, VOLRATIO, and SAREACAP. The output from each 
program serves as an input file to the program that follows. The program AreaCapacity, developed by 
WEST Consultants, Inc. in August 2000, for the USACE Omaha District, is a Windows® based graphical 
user interface integrating the four original programs.  

The first program, SATOVOL, uses the surface areas at given contour elevations for each segment of 
the reservoir to compute original segment volumes at incremental elevations (Vo in the above 
equations). These volumes are combined with original cross section end areas (Ao' and Ao" above), 
computed by SACHELM, to calculate sub-segment ratios (the constant factor f in Equation 3 and 4) using 
VOLRATIO. This surface area-to-volume-to-ratio procedure needs to be run only for the original capacity 
computations of each reservoir since the computed ratios are assumed to remain constant for all 
subsequent resurveys. The remaining program in the series, SAREACAP, combines reservoir sub-
segment and segment volumes to compute total reservoir volume by elevation, the area and capacity 
tables. For resurveys the reservoir storage-elevation relationship is updated (to account for sediment 
deposition) by multiplying the new segment end areas by the original constant factor (Equation 4). 
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Introduction 
This adaptive management plan (AMP) provides a framework for how uncertainties 

regarding impacts and/or mitigation will be addressed for a variety of resources that may 

be affected by the Selected Plan (Alternative 3) for the proposed Chatfield Reallocation 

Project (project).  Adaptive management was addressed in several sections of the draft 

Feasibility Report/Environmental Impact Statement (FR/EIS) and its Appendix K 

(Compensatory Mitigation Plan (CMP)).  Comments on the draft FR/EIS requested that 

the final FR/EIS provide information on adaptive management in a more consolidated 

fashion and provide more information on how adaptive management will be used. 

This AMP consolidates and adds to information previously provided in the draft 

FR/EIS.  For the purposes of this AMP, “adaptive management” refers to actions taken as 

part of the project to: 

• Reduce and/or address uncertainties associated with impact estimates and 
proposed mitigation; 

• Provide contingent plans if needed for proposed mitigation and management; 
• Serve as part of the feedback loop between mitigation monitoring and mitigation 

actions that will lead to appropriate adjustment; and 
• Provide new and enhanced applications by learning through management and 

information from all sources as they become available. 
 

The AMP addresses the following resources and management actions: 

• Target environmental resources (Preble’s meadow jumping mouse (Preble’s), bird 
habitat, and wetlands); 

• Tree clearing within the fluctuation zone;  
• Weed control within the fluctuation zone;  
• Water quality; 
• Operations; and 
• Fisheries and downstream aquatic habitat. 

 
These resources and management actions have uncertainties, will be monitored, and 

are likely to require adjustments to their proposed management plans and actions.  The 

impacts and mitigation associated with other resources (vegetation, wildlife, 
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socioeconomics, and recreation) are unlikely to require iterative adjustments informed by 

monitoring, as is the case for the resources and management actions addressed by the 

AMP.    

Framework 
The following components for the AMP provide a framework that can be built upon 

as more information becomes available through monitoring of impacts, mitigation, and 

resource management. 

1. Establish Core Objectives – Each resource or management action subject to 
adaptive management will have a defined core objective or set of core objectives.  
The core objectives are those objectives that are not proposed to be modified by 
adaptive management.  The means of achieving the core objectives may be 
changed through the adaptive management process. 

2. Identify Uncertainties – For each resource or management action, the potential 
uncertainties that are currently known and for which adaptive management may 
be needed will be identified.   

3. Develop Contingencies – For each identified uncertainty, a corresponding 
potential adjustment to the currently identified action will be identified.  The 
identified contingency or adjustment could be modified in the future, but given 
what is currently known, is the recommended course of action. 

 
Each of the resources and management actions discussed in this AMP establish core 

objectives, identify uncertainties, and develop corresponding contingencies.  As currently 

feasible, monitoring and success criteria are presented or incorporated by reference to the 

CMP. 

This framework will provide the information needed for reviewers to know what 

uncertainties have been identified and the contingencies developed to address these 

uncertainties, and will also provide the flexibility to revise the AMP in the future as 

needed.  The AMP helps to cement the relationship among future impact assessment and 

the implementation of mitigation and monitoring by identifying the potential 

uncertainties that could affect impact assessment and mitigation, and identifying 

contingencies and adjustments that can be explored to address these uncertainties.  

Monitoring of impacts and mitigation will provide important information and feedback 

for an iterative process of refining actions to minimize impacts and address uncertainties.  
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The AMP directly supports the CMP (Appendix K of the FR/EIS).  The CMP provides 

detail on mitigation, monitoring, reporting, and associated costs. 

Oversight 
Implementation of the AMP will require oversight.  The AMP will inform and guide 

adjustments and modifications to the mitigation and management that is currently 

proposed.  These adjustments and modifications will require review and oversight to 

make sure they are needed, sound approaches are taken, and that they are aligned with 

achieving the core objectives.  The FR/EIS established oversight responsibilities for 

mitigation and monitoring, and these responsibilities will also extend to adaptive 

management as discussed below.  

The U.S. Army Corps of Engineers (Corps), the Colorado Department of Natural 

Resources (CDNR), and the water users (Chatfield Water Providers) will each have 

complementary responsibilities for ensuring the accomplishment of the reallocation, and 

of the CMP, the Recreation Modification Plan, and the AMP (the Plans).  

The Corps and the CDNR will enter into a Water Storage Agreement (WSA) setting 

out their respective obligations for reallocating the designated water supply storage, and 

for accomplishing the Plans.  The CDNR will then execute subagreements, identical in 

their terms and conditions, with each of the Chatfield Water Providers.  The 

subagreements will set out the responsibilities of the Chatfield Water Providers to the 

CDNR for funding the reallocation of the water supply storage under the WSA, and for 

undertaking the CDNR’s obligations to the U.S. Government under the WSA for 

implementing the Plans.  The subagreements, however, will not affect the ultimate duty 

of the CDNR and the U.S. Government to fulfill their reciprocal obligations under the 

WSA, unless the WSA is suitably modified by mutual consent of the Corps and the 

CDNR.  However, the Corps continues to have discussions with the State and the 

Chatfield Water Providers to further refine the legal relationship between the entities. 

After execution of the WSA, the Chatfield Water Providers will place the funds then 

judged necessary to satisfy all of the nonfederal obligations under the WSA into an 

escrow account with funds necessary to implement the AMP including associated 

monitoring, reporting, and mitigation measures unless otherwise stated for a particular 
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resource issue.  The Chatfield Water Providers will supplement the escrow fund if the 

Project Coordination Team (PCT) determines that additional funding is necessary to meet 

all of the nonfederal obligations.  The Chatfield Water Providers will also create a new 

nonprofit corporation called the Chatfield Reservoir Mitigation Company as a vehicle for 

facilitating the coordinated management of the process for implementing the Plans.   

In accordance with the terms of the WSA, senior management oversight of the 

implementation of the Plans will reside in the PCT, consisting of senior management 

representation from the Corps, the CDNR, and the Chatfield Water Providers.  The PCT 

shall consult on the progress of the nonfederal work being undertaken pursuant to the 

Plans, with a view toward anticipating and offering solutions to potential problems to the 

Plans’ scheduled completion and make recommendations to the Omaha District 

Commander.  The Corps has the final authority on acceptance or rejection of the PCT’s 

recommendations. 

The PCT can create advisory committees if it determines that the advice from such 

committees may be helpful.  Such advisory committees would be created to provide 

review and comments upon the activities conducted to implement all of the mitigation 

obligations.  Two such committees, the Technical Advisory Committee (TAC) and the 

Operations Advisory Committee, will be created to provide assistance with technical and 

operational issues including implementation of and any revisions to the AMP.  The PCT 

will have discretion to accept or reject, in whole or in part, the recommendations from its 

advisory committees.  The PCT will approve a charter governing membership and 

decision making for any advisory committees that it creates.  The TAC will tentatively be 

comprised of representatives from the following: 

• Environmental organizations;  
• Chatfield Water Providers; 
• Colorado Division of Parks and Wildlife (CPW); 
• Chatfield State Park; 
• Douglas County Land Trust or other land conservation organization; 
• Colorado Water Conservation Board and/or CDNR;  
• Denver Water; 
• Corps; 
• U.S. Environmental Protection Agency (EPA); 
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• U.S. Fish and Wildlife Service (USFWS); and 
• Other “in-stream” interests, including governmental and nongovernmental 

downstream water interests. 
 

The TAC will provide review and comments on technical components of the 

implementation process including the following: 

• Suitability of private properties for lands protection and enhancement that occur 
outside the off-site target mitigation area;  

• Management plans for off-site properties;  
• Technical questions regarding proposed adjustments to mitigation resulting from 

the adaptive management process; 
• An Annual Monitoring Report; and 
• Other aspects of the project requested by the PCT. 

 
The Operational Advisory Committee will provide review and comments on 

mitigation obligations related to operational issues.  The principal goal of the committee 

is to facilitate efficient collective operations.  The committee would tentatively be 

composed of the following: 

• All of the Chatfield Water Providers; 
• A Denver Water representative; and 
• A Colorado State Engineers Office representative. 

 
The AMP presents broad guidelines for conducting adaptive management for the 

Chatfield Reservoir reallocation project.  By its very nature, the AMP will become more 

specific as mitigation and management plans become more specific.  The AMP is a living 

plan that will be revised as needed to address new uncertainties and needed adjustments, 

and incorporate new information from monitoring and other sources.1  Annual 

monitoring reports will include information on needed and proposed adjustments and 

uncertainties.  Once the details of a resource mitigation plan are finalized, a 

corresponding detailed plan will be developed identifying uncertainties and detailed 

                                                 
1 Unless addressed in specific management plans for mitigation properties, adaptive management will not 
be triggered by natural disasters that may impact mitigation once mitigation has been completed, nor for 
any additional impacts caused by the storage or release of water not associated with reallocation of storage 
that are not identified as significant impacts in the final FR/EIS and project decision documents (e.g., flood 
releases). 
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contingencies for each proposed mitigation action.  All mitigation monitoring reports and 

revisions to the AMP will be submitted to the PCT and TAC for review and comment. 

Schedule 
The schedule for implementing adaptive management is variable.  By their very 

nature, adaptive management actions are implemented on an “as needed” basis and as 

informed by monitoring.  Table 1 provides a schedule of how adaptive management will 

likely be implemented. 

Table 1.  Schedule for adaptive management measures. 
Resource/Issue Monitoring Adaptive Management Measures Frequency 

Target Environmental 
Resources (impacts and 
mitigation) 

Annual Implement contingencies As needed 

Tree Clearing within the 
Fluctuation Zone 

Following 
inundation 

Remove dead and severely stressed 
trees when they pose a significant risk 
to visitor, boater, or dam 
safety/operations and other 
contingencies 

As needed 

Weed Control within the 
Fluctuation Zone 

Annual Follow iterative process for weed 
control 

Annual 

Water Quality Annual Water quality monitoring and 
assessment 
 
Remove vegetation (see Tree Clearing 
within the Fluctuation Zone) 
 
Control weeds (see Weed Control 
within the Fluctuation Zone) 
 
Dynamic water quality modeling 
 
Altering inflow and outflow 
 
Structural measures 

Annual 
 
 
As needed 
 
 
Annual 
 
 
Annual 
 
As needed 
 
As needed 

Operations First 3 years of 
operations 

Conduct studies to determine the 
effects of operations and how 
operations might lessen 
 
Develop revised operations plan based 
on first 3 years of operations and 
studies 

First 3 years of 
operations 
 
 
As feasible 

Aquatic Life and 
Fisheries 

Annual Determine target seasonal schedule of 
releases and maximum flow rates 
 
Determine operations that could 
promote strategic releases 
 
Adjust operations to benefit aquatic life 

First 3 years of 
operations 
 
First 3 years of 
operations 
 
As feasible 
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Target Environmental Resources 
The draft FR/EIS identified Preble’s habitat, bird habitat, and wetlands as resources 

of particular concern and warranting specific mitigation strategies for the estimated 

adverse impacts on those resources.  These resources are referred to as the “target 

environmental resources.”  The CMP is designed to offset the adverse impacts on the 

target environmental resources associated with the reallocation of storage space and 

effects of inundation under Alternative 3.  The CMP also includes actions to offset 

adverse impacts associated with the relocation of recreation facilities and use of borrow 

areas, the impacts of which have been separately identified.  The CMP is designed to 

replace the lost ecological functions and values of the target resources from both types of 

actions.  The impacts and corresponding mitigation requirements for each of these actions 

are identified in Section 6.0 of the CMP and Chapter 4 of the draft FR/EIS.  Monitoring 

of impacts and mitigation is addressed in Section 7.4 of the CMP.  Success criteria for 

mitigation are presented in Section 6.0 of the CMP.   

The adverse impacts estimated for the target environmental resources are a 

conservative maximum estimate of the impacts.  The impact estimate assumes that all of 

the target environmental resources below the maximum pool elevation of 5,444 feet mean 

sea level (ft msl) would be lost.  As a practical matter, the estimated maximum impacts 

may not occur as discussed in Section 5.0 of the CMP.  Section 6.0 of Appendix C of the 

CMP sets forth an extensive monitoring protocol for monitoring impacts and mitigation.  

Implementation of the CMP is expected to produce quantitative and qualitative benefits 

for the target environmental resources.  The quantitative benefits will be measured by 

monitoring the ecological functional units (EFUs) gained.  EFUs are the currency used by 

the CMP to estimate impacts and mitigation.  Exceptions include Preble’s critical habitat 

mitigation on the South Platte River arm and mature cottonwood woodlands.  These 

exceptions to the use of EFUs are discussed in Sections 5.0 and 6.3 of the CMP. 

Core Objectives 
The CMP established the following core objectives, and any adjustments to the CMP 

must meet these core objectives. 
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1. Provide up to 796 EFUs to offset the 796 EFUs conservatively estimated to be 
permanently lost with reallocation, comprised of up to 211 EFUs for noncritical 
Preble’s habitat, up to 65 EFUs for West Plum Creek critical habitat, up to 396 
EFUs for bird habitat, and up to 124 wetland habitat EFUs that will contribute to 
the estimated maximum total of 796 EFUs conservatively estimated to be 
permanently lost.2 

2. Mitigate for the conservatively estimated loss of 1.3 miles of designated critical 
Preble’s habitat along the South Platte River arm. 

3. Compensate for the conservatively estimated loss of 42.5 acres of mature 
cottonwood bird habitat by protecting up to 22.5 acres of cottonwood woodlands 
off-site and creating up to 13 acres (on-site) and 10 acres (off-site) of cottonwood 
recruitment areas, all of which will contribute to the compensatory mitigation goal 
of 796 EFUs. 

 

Uncertainties 
Adaptive management will be used to address uncertainties that potentially affect 

compensatory mitigation activities.  Monitoring will determine the degree to which issues 

and events adversely affect or limit proposed compensatory mitigation activities, as well 

as document benefits greater than estimated for the CMP.  It is anticipated that the range 

of uncertainties will narrow as monitoring of impacts and mitigation provide additional 

information regarding uncertainties.  As discussed in Section 7.4.2 of the CMP, 

monitoring will be concluded when all of the core mitigation objectives are met.  Some of 

the mitigation objectives may be adjusted through the process of monitoring and adaptive 

management, but it is anticipated that the core objectives will persist.  The Corps will 

determine when all mitigation objectives have been successfully met and adaptive 

management is no longer required.  The following are uncertainties that could require 

adjustments to the methods used to achieve objectives in the CMP as currently proposed. 

• All of the compensatory mitigation measures may not be completely successful; 
• Some compensatory mitigation activities may provide more benefit than currently 

estimated; 
• Impacts associated with inundation may be less than have been conservatively 

estimated for the CMP;  
• Not all private property owners targeted for land protection may be willing to 

enter into agreements to protect their property or portions of their property at a 
fair market price; and 

                                                 
2 The 796 EFUs assume all habitat below 5,444 ft msl will be lost.  This estimate will be adjusted based on 
monitoring of impacts. 
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• Other opportunities may become available to provide mitigation determined to be 
of value to the target environmental resources. 

Contingencies 
The following strategies will be used to adaptively manage issues and events that 

adversely affect or limit proposed compensatory mitigation: 

• Broaden the geographic scope of the target off-site mitigation area identified in 
the CMP (CMP, Figure 25) to increase the potential for protection of private lands 
or enhancement of public lands; 

• Employ corrective actions to unsuccessful mitigation activities (e.g., grade 
adjustments, reseeding, replanting, increased weed control, fencing, and 
temporary irrigation); 

• Reconsider the use of approved wetland mitigation banks; 
• Investigate opportunities to partner on future regional conservation and mitigation 

projects; 
• Adjust operations by Chatfield Water Providers in either the storage or release of 

water without adversely affecting the yield of the Chatfield Water Providers as 
identified in this reallocation project; 

• Investigate incentives or other options for private land owners who are unwilling 
to enter into agreements to protect their property or portions of their property at 
fair market rates; 

• Adjust impact assessment and mitigation based on monitoring associated with the 
tree management plan; and 

• Other measures agreed upon by the PCT and the Chatfield Water Providers that 
are appropriate to address mitigation issues. 

Tree Clearing within the Fluctuation Zone 
A Tree Management Plan (TMP) was developed to address the removal of trees that 

would be inundated under Alternative 3 or 4 (FR/EIS, Appendix Z).  Under Alternative 3, 

as proposed in the TMP, the majority of trees between 5,432 ft msl (the current high 

water elevation) and 5,439 ft msl would be removed prior to raising the pool elevation.  

Selected trees in some areas may be retained for fisheries or wildlife habitat.  These areas 

of retained trees will be determined based on a review by the Corps and CPW.  

Monitoring will follow inundation events to determine tree mortality and to select trees 

for removal.  In addition, some of the cut trees could be moved to elevations above 5,444 

ft msl to provide downed woody debris for enhancement of Preble’s habitat.  The 

modeling results indicate that trees would likely be killed at elevations up to 5,439 ft msl, 

and would not likely be killed above 5,440 ft msl.  The results are less clear for the area 
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between 5,439 and 5,440 ft msl.  It is possible that some portion of the trees in this area 

could survive the expected frequency of inundation.  The area between 5,439 and 5,444 ft 

msl includes approximately 61.1 acres of trees.  The TMP takes a conservative approach 

by proposing to remove trees up to 5,439 ft msl, and to use an iterative approach to 

address trees above 5,439 ft msl that entails leaving these trees in place and then 

monitoring the trees for signs of severe stress and mortality; and removing unhealthy and 

dead trees from this area on an as-needed basis prior to filling to eliminate potential risks 

to visitor and dam safety/operations.  Dead trees could be a potential hazard to boaters 

and other park visitors, and to dam operations.  The trees would also be difficult to 

remove after inundation occurred.  Because of these safety and logistical concerns, it was 

decided that trees that would most likely be impacted by inundation should be removed 

before inundation occurs. 

CPW operates Chatfield State Park and despite the safety and logistical concerns 

listed here, more flexibility regarding tree removal may result in less damage to the 

environmental and recreational assets.  Therefore, the AMP allows the Chatfield Water 

Providers, working with CPW, to propose to remove fewer trees below 5,439 ft msl, and 

to use the same iterative approach to address trees above 5,439 ft msl as described above.  

This iterative approach could also involve experimenting with various actions by 

elevation and area to inform the overall plan for managing tress within the fluctuation 

zone.  

Core Objectives 
The following core objectives are established for the TMP and any adjustments to the 

TMP must meet these core objectives: 

1. Limit tree clearing to areas where trees have a high likelihood of being killed by 
inundation. 

2. Leave trees in selected areas below 5,439 ft msl for fish and wildlife habitat, to 
the degree practicable and safe. 

3. Decisions on trees removed (including stumps) and trees retained, must consider 
dam, boater, and visitor safety. 

4. Maximize the use of downed trees for fish and wildlife habitat. 
5. Remove downed woody material from the area below 5,439 ft msl to minimize 

impacts on water quality except as placed or retained for aquatic and wildlife 
habitat. 
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Uncertainties 
Adaptive management will be used to address uncertainties that potentially affect 

implementation of the TMP.  There is some degree of uncertainty in estimating the 

elevation at which trees would likely survive inundation.  The uncertainty is due in part to 

the reservoir model, the availability and timing of water for storage, how reservoir 

operations would occur under the proposed reallocation, and in part due to predicting 

how the trees would respond to inundation.  A conservative approach has been taken by 

limiting the trees to be removed to those areas where it is highly likely that the trees 

would be killed (i.e., up to 5,439 ft msl).  The following are uncertainties that could 

require adjustments to the methods used to implement the TMP: 

• The degree of tree survival below the new high water elevation of 5,444 ft msl; 
• The exact area and location of trees to be cleared; 
• Locations and size of tree stands to be retained below 5,439 ft msl; 
• Locations of where downed trees will be used for aquatic habitat enhancement;  
• Locations of where downed trees will be used for Preble’s habitat enhancement; 

and 
• The degree of new tree establishment in the upper portions of the new fluctuation 

zone. 

Contingencies 
The following will be used to adaptively manage uncertainties that can affect 

implementation of the TMP: 

• Monitor the trees between 5,432 and 5,444 ft msl, specifically looking at any trees 
retained below 5,439 ft msl, for signs of severe stress and mortality, and remove 
unhealthy and dead trees from this area on an as-needed basis when they pose a 
significant risk to visitor, boater, or dam safety/operations. 

• Monitor the trees between 5,432 and 5,444 ft msl, specifically looking at any trees 
retained below 5,439 ft msl, to determine if adjustments to impact estimates and 
mitigation are needed. 

• The Corps and CPW will work together to identify areas where trees will need to 
be removed prior to storing water in the reallocated conservation pool to eliminate 
significant risks to visitor, boater, or dam safety/operations. 

• The Corps and CPW will work together to identify areas where removed trees 
will be placed to enhance aquatic habitat prior to storing water in the reallocated 
conservation pool.  Methods to secure the trees and eliminate significant risks to 
visitor, boater, or dam safety/operations will also be determined. 

• The Corps, CPW, and USFWS will work together to identify areas where 
removed trees will be placed to enhance Preble’s habitat. 
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• Monitor the establishment of cottonwoods and willows above and below the new 
high water line of 5,444 ft msl as discussed below.  

• The Corps and CPW will evaluate trees within the reallocated pool after water has 
been stored and trees have been inundated, and based on their evaluation will 
notify the Chatfield Reservoir Mitigation Company of the trees that need to be 
removed based on significant risks to visitor, boater, or dam safety/operations. 

 
Once the annual cycle of the reservoir drawdown has been established for a few 

years, a successional sequence of vegetation can be expected at the upper end of the 

fluctuation zone.  This fringe of vegetation would be closely linked to a gradient of soil 

moisture conditions.  The zone of saturated soils above the new high water elevation 

would extend for variable distances from the upper end of the drawdown zone depending 

on soil texture, slope, and the upgradient conditions including the normal depth of the 

water table.  This successional sequence could lead to the establishment of cottonwoods 

and willows in these areas that could require adjustments to impact estimates and 

mitigation required (i.e., impacts associated with inundation may be less than were 

conservatively estimated in the CMP). 

Weed Control within the Fluctuation Zone 
The proposed reallocation of storage at Chatfield Reservoir is predicted to result in a 

greater magnitude and frequency of reservoir level fluctuations compared to historical 

reservoir operations.  When exposed, the expanded fluctuation zone provides potential 

habitat for the establishment of weeds.  A review of regional reservoirs indicates some 

potential for the establishment of weeds within the expanded fluctuation zone, although 

the degree to which weeds would become established in an expanded fluctuation zone is 

uncertain (Comparative Review of Reservoir Fluctuation Zone, Appendix HH of 

FR/EIS).  The control of weeds within the fluctuation zone will require a program of 

monitoring that informs weed control measures. 

Core Objectives 
The following core objectives must be met in controlling weeds within the fluctuation 

zone: 

1. Eradicate all “A List” weeds on the State’s noxious weed list 
(www.colorado.gov/cs/Satellite/ag_Conservation/CBON/1251618780047). 
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2. Eradicate salt cedar (Tamarisk ramosissima). 
3. Control leafy spurge (Euphorbia esula), Russian olive (Elaeagnus angustifolia), 

cocklebur (Xanthium strumarium), and all “B List” species on the state’s noxious 
weed list. 

Uncertainties 
Adaptive management will be used to address uncertainties associated with the 

establishment and control of weeds within the fluctuation zone.  Monitoring will 

determine which weeds invade the fluctuation zone, their distribution, and methods that 

prove effective in their eradication and control.  The following are uncertainties that 

could require adjustments to weed control in the fluctuation zone. 

• It is currently unknown if weeds will invade the fluctuation zone; 
• It is currently unknown which weeds may become established in the fluctuation 

zone; 
• It is currently unknown which methods prove most effective for controlling or 

eradicating a specific weed species; 
• Weed species, not currently known to the region, could invade the fluctuation 

zone in the future; and 
• New methods of weed control and eradication may become available in the future 

and could be effective in controlling and eradicating weed species found in the 
fluctuation zone. 

Contingencies 
The following iterative process will be used to address uncertainties associated with 

controlling weeds within the fluctuation zone and will need to be incorporated into a 

weed control program: 

1. Monitoring and mapping the fluctuation zone annually for weeds; 
2. Identifying areas requiring weed control or eradication; 
3. Selecting the appropriate treatment for control or eradication; 
4. Properly implementing the selected treatment for control or eradication; 
5. Post-treatment monitoring to determine the effectiveness of control or eradication 

methods; 
6. Adjusting treatment as required; and 
7. Continuing monitoring and treating as needed throughout the life of the project. 

 
The establishment of desirable vegetation will be considered as a means to control 

weeds.  This may include the periodic seeding of desirable species within elevations of 

the fluctuation zone estimated to be inundated infrequently.  Exceptions to the 
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establishment of desirable vegetation include the swim beach or other portions of the 

fluctuation zone where vegetation may not be desirable. 

Monitoring will inform the effectiveness of treatments, but it is likely that new weed 

treatments will be developed in the future, which will need to be tested.  It is also 

possible that weeds not currently known to occur in the region could invade the 

fluctuation zone.  It will be important for the Chatfield Reservoir Mitigation Company to 

contract with individuals and firms for monitoring and controlling weeds who are up to 

date on new weeds found in the region and new weed treatments.  Section 6.1.1.2 and 

Appendix F of the CMP establishes success criteria for weed control. 

Water Quality 
Water quality concerns for the Chatfield Reservoir reallocation focus on potential 

change to water quality from expansion of the hypolimnion and inundation of shoreline 

areas within the reservoir with increased pool levels.  Nutrient analysis and water quality 

modeling show uncertainty in the potential water quality impacts from increased internal 

nutrient (i.e., phosphorus) loading due to higher pool levels. There is uncertainty whether 

increased inundated vegetation and the expansion of the hypolimnion and anaerobic 

sediments will increase internal phosphorus loading to the extent that promulgated water 

quality standards and the identified Total Maximum Annual Load (TMAL) may be 

exceeded.  Site-specific water quality standards have been promulgated for Chatfield 

Reservoir to manage phosphorus enrichment, and a TMAL for phosphorus is being 

implemented by the Chatfield Watershed Authority (CWA).  The current phosphorus-

associated water quality standards and Assessment Criteria for Chatfield Reservoir are:  

Water Quality Standards:  

Phosphorus (Total) = 0.030 mg/L  

Chlorophyll = 10 μg/L  

Measured through samples that are representative of the mixed layer from July 
through September, with an allowable exceedance frequency of 1 in 5 years.  
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Assessment Criteria (used when assessing whether the water body is in attainment of 
the specified standard):  

Phosphorus (Total) = 0.035 mg/L 

Chlorophyll = 11.2 μg/L  

Summer averages, 1-in-5 year allowable exceedance frequency (CDPHE-WQCC 
2013).  

The current TMAL identified for Chatfield Reservoir for phosphorus, to attain the 

chlorophyll and phosphorus water quality standards, is 19,600 pounds per year (lbs/yr) 

under a median inflow of 100,860 acre-feet per year (AF/yr).  Figures 1 and 2 display the 

current phosphorus-associated water quality standards and TMAL for Chatfield Reservoir 

related to historical Chatfield Reservoir data (CWA 2013).  The monitoring of both 

chlorophyll and phosphorus is a focus because both have an established water quality 

standard and both relate to potential increased internal nutrient loading due to higher pool 

levels. 
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Figure 1. Current chlorophyll and total phosphorus water quality standards related 
to historical Chatfield Reservoir water quality conditions (from 
http://www.chatfieldwatershedauthority.org/regulations.html). 
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Figure 2. Identified phosphorus TMAL and median inflow conditions related to 
historical Chatfield Reservoir conditions (from 
http://www.chatfieldwatershedauthority.org/regulations.html). 
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The water quality uncertainty associated with the Chatfield Reservoir reallocation is 

partially a result of past water quality monitoring deficiencies.  It was generally 

concluded, based on readily available water quality data, that Chatfield Reservoir did not 

experience extensive hypoxic conditions in the hypolimnion that established during the 

summer.  However, recent water quality monitoring data and a more investigative 

assessment of historical water quality data indicate that is not the case, and in fact, the 

reservoir likely experiences regular hypoxic conditions in the hypolimnion throughout the 

summer.  Water quality monitoring deficiencies regarding the Chatfield Reservoir 

reallocation will be identified and corrected with future water quality monitoring 

conducted at Chatfield Reservoir.  The AMP recognizes that the Chatfield Water 

Providers are responsible for their portion of water quality monitoring only; not for 

correcting past deficiencies nor for the entire monitoring and modeling efforts needed to 

address all of the water quality issues in Chatfield Reservoir.  To assess potential water 

quality impacts from the Chatfield Reservoir reallocation, ongoing water quality 

modeling will be implemented at Chatfield Reservoir to address water quality 

uncertainties, provide input to contingency planning, and facilitate feedback between 

mitigation monitoring and mitigation actions if necessary.  One suggested approach is 

using a dynamic water quality model.  One example of a dynamic water quality model is 

the CE-QUAL-W2 (W2) model.  W2 is a water quality and hydrodynamic model in two 

dimensions (longitudinal and vertical) for rivers, estuaries, lakes, reservoirs, and river 

basin systems.  In reservoir settings, W2 models basic physical, chemical, and biological 

processes such as temperature, nutrient, algae, dissolved oxygen, organic matter, and 

sediment relationships while accounting for flow dynamics within the reservoir.  Water 

quality monitoring would be implemented to collect the information needed to facilitate 

the initial and ongoing application of a dynamic water quality model to Chatfield 

Reservoir.  Application of the dynamic water quality model could facilitate addressing 

water quality uncertainties and contingency planning, and provide feedback for possible 

mitigation actions.  The Chatfield Water Providers, through the Chatfield Reservoir 

Mitigation Company, will be responsible for funding their share of water quality 
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monitoring and modeling costs and the mitigation actions related to their use of 

reallocated space as required by the Corps. 

Core Objectives  
The following are the core objectives for water quality:  

1. Internal loading from “new” anoxic sediments attributed to reallocation pool level 
increases will not cause water quality standards for chlorophyll and total 
phosphorus or the total phosphorus TMAL to be exceeded.  

2. Internal loading from “newly” inundated vegetation attributed to reallocation pool 
level increases will not cause water quality standards for chlorophyll and total 
phosphorus or the total phosphorus TMAL to be exceeded.  

3. Expansion of hypoxic conditions and potential release of reduced contaminants 
from anaerobic sediments will not cause other water quality standards (i.e., other 
than chlorophyll and total phosphorus) to be exceeded.  

 

Uncertainties  
Adaptive management will be used to address the following uncertainties associated 

with reallocation regarding water quality at Chatfield Reservoir.  

• Water quality analysis shows there may be uncertainty regarding internal nutrient 
(i.e., phosphorus) loading from increased hypoxic conditions and associated 
anaerobic sediments.  

• Water quality could be adversely affected by shoreline erosion associated with 
increased water level fluctuations.  

• The hypoxic area could expand and potentially increase the release of reduced 
contaminants from anaerobic sediments and increase methylation of mercury 
within the reservoir.  

• Vegetation establishment within the fluctuation zone that would eventually be 
inundated could increase internal nutrient loading.  

 

Contingencies  
The following approach using a dynamic water quality model could be executed to 

adaptively manage water quality uncertainties regarding the Chatfield Reservoir 

reallocation.  

Water Quality Monitoring and Assessment 
Water quality monitoring would be implemented at Chatfield Reservoir to allow for 

the initial and ongoing application of a dynamic water quality model and assessment of 

reservoir water quality conditions for compliance with water quality standards.  Dynamic 
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water quality modeling would require the appropriate monitoring of reservoir, inflow, 

and outflow water quality conditions.  Appropriate water quality data will be collected in 

Chatfield Reservoir to assess compliance with promulgated water quality standards 

criteria.  This information will be used to help determine if mitigation actions need to be 

taken.  The Chatfield Water Providers will be responsible for monitoring and modeling 

that are related to reallocation and are in addition to the efforts now being made by the 

CWA that do not already satisfy the following monitoring or modeling objectives.  It is 

the intent of the AMP that the Chatfield Water Providers  and CWA work together on 

Chatfield Reservoir water quality issues.  The following monitoring and modeling actions 

should be planned and implemented in close coordination with the CWA to avoid 

duplication of efforts.  The following identifies monitoring objectives and specific data 

needs for water quality monitoring and assessment regarding the Chatfield Reservoir 

reallocation. 

Monitoring Objective 1 – Conduct Water Quality Monitoring to Characterize the Spatial 
and Temporal Occurrence of Water Quality Conditions in Chatfield Reservoir 

The water quality in Chatfield Reservoir is subject to spatial and temporal variability.  

Water quality conditions in reservoirs are a reflection of their watersheds and can also 

vary widely over time in response to climatic and seasonal influences.  A thorough 

understanding of the spatial and temporal variability of water quality conditions in 

Chatfield Reservoir is needed to model water quality and assess potential water quality 

impacts from reallocation. 

Specific Data Needs 
• Conduct monthly (April through October) depth-profile measurements (minimum 

1-meter increment) at three locations in Chatfield Reservoir: 1) a deepwater 
location near the dam, 2) a mid-reservoir location characteristic of deepwater 
areas of the South Platte River arm, and 3) a mid-reservoir location characteristic 
of the Plum Creek arm of the reservoir.  The following constituents should be 
measured as part of the depth-profile measurement: 1) temperature, 2) dissolved 
oxygen, 3) pH, 4) oxidation-reduction potential, and 5) chlorophyll a. 

• Conduct monthly (April through October) analysis of near-surface and near-
bottom water quality conditions to include: 1) phosphorus (total, dissolved, and 
reactive); 2) nitrogen (total Kjeldahl, ammonia, and nitrate-nitrite); 3) organic 
carbon (total and dissolved); 4) carbonaceous biological oxygen demand 
(CBOD); 5) alkalinity; 6) total dissolved solids; 7) total suspended solids; 8) 
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sulfate; 9) silica; 10) chlorophyll a (near-surface only); 11) phytoplankton; 12) 
zooplankton; and 13) Secchi depth.  

• Conduct monthly (May, July, and September) analysis of near-surface and near-
bottom water quality conditions for metals (total and dissolved metals scan). 

 

Monitoring Objective 2 – Conduct Water Quality Monitoring to Determine if 
Reallocation has Impacted Water Quality Conditions in Chatfield Reservoir – Determine 
if Water Quality Standards have been Exceeded 

Likely water quality constituents, with promulgated state water quality standards, that 

could be impacted by the Chatfield Reservoir reallocation include total phosphorus, 

chlorophyll a, ammonia, metals, and E. coli bacteria.  These constituents will need to be 

monitored in Chatfield Reservoir to determine if the reallocation has caused water quality 

standards for these constituents to be exceeded.  The water quality monitoring results and 

water quality standards attainment assessment will be included in an Annual Water 

Quality Monitoring Report that is presented to the TAC and PCT.   

Specific Data Needs 
• Conduct water quality monitoring to meet Monitoring Objective 1, which will  

provide the data needed to assess compliance for total phosphorus, chlorophyll a, 
ammonia, and metals. 

• Conduct weekly (May through September) analysis of water samples collected at 
designated swimming beaches for E. coli bacteria.  

 

Monitoring Objective 3 – Conduct Water Quality Monitoring to Facilitate Application of 
a Dynamic Water Quality Model to Chatfield Reservoir 

A dynamic water quality model can predict water quality conditions in Chatfield 

Reservoir that cannot efficiently be empirically monitored.  Water quality modeling also 

allows for evaluation of water quality impacts and facilitates scenario testing.  Calibration 

of a water quality model with empirical information collected at Chatfield Reservoir is 

important to increase the accuracy of the model application to the reservoir.  Derived 

model coefficients for Chatfield Reservoir can be used in lieu of default values to 

improve the results of the modeling application.  Once the Chatfield Reservoir water 

quality model has been “validated,” it can confidently be used to facilitate water quality 

management decisions regarding reallocation.   
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Specific Data Needs 
• Conduct water quality monitoring to meet Monitoring Objective 1, which will 

provide the in-reservoir water quality data needed to apply a dynamic water 
quality model to Chatfield Reservoir. 

• Maintain year-round flow gauging stations on the South Platte River and Plum 
Creek that are representative of the inflows to Chatfield Reservoir.  Consider 
adding temperature logging to the gauging stations.  

• Conduct biweekly (April through September), monthly (October through March), 
and storm event (April through September) water quality sampling of the South 
Platte River and Plum Creek inflows to Chatfield Reservoir.  Sampled inflow 
constituents should include: 1) temperature; 2) dissolved oxygen; 3) pH; 4) 
specific conductance; 5) organic carbon (total and dissolved); 6) CBOD; 7) 
phosphorus (total, dissolved, and reactive); 8) nitrogen (total kjeldahl, ammonia, 
and nitrate-nitrite); 9) total dissolved solids; 10) total suspended solids; 11) silica; 
and 12) alkalinity. 

• Conduct annual sampling of bottom sediments from deepwater areas of Chatfield 
Reservoir.  Collected sediments should be analyzed for labile and refractory 
nutrients, labile and refractory organic matter, and metals.  The sediments should 
also be tested to determine nutrient flux under anoxic conditions.  

 

Monitoring Objective 4 – Conduct Water Quality Monitoring to Evaluate the 
Effectiveness of Implemented Mitigation Measures to Alleviate Water Quality Impacts 
Attributed to Reallocation 

Implemented mitigation measures to address water quality impacts from the Chatfield 

Reservoir reallocation need to be monitored to evaluate their effectiveness.  This will 

allow for ineffective measures to be identified and the pursuance of alternative measures.  

It will also allow for the identification of successful measures that can be documented for 

future application. 

Specific Data Needs 
• Conduct monitoring as needed and specific to the water quality impact being 

addressed. 
 

Inundated Vegetation 
The following actions will be taken to monitor inundated vegetation regarding the 

Chatfield Reservoir reallocation. 

• Remove vegetation below 5,439 ft msl to minimize the introduction of nutrients 
associated with inundation, as discussed under Tree Management within the 
Fluctuation Zone of this AMP.  

• Control weeds within the fluctuation zone that could increase nutrient levels when 
inundated.  
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• Monitor the establishment of vegetation within the fluctuation zone that could 
increase nutrient levels when inundated.  

 

Dynamic Water Quality Modeling 
An initial application of a dynamic water quality model could be attempted using 

historic water quality, meteorological, pool level, and flow data.  Annual models would 

be developed where historical data allow.  If sufficient historical data are lacking, an 

initial application of a dynamic water quality model would be based on newly collected 

data.  Once initially developed, a dynamic water quality model would be applied annually 

on an ongoing basis.  Water quality, meteorological, pool level, and flow data for the past 

year would be used to develop a specific model for the year.  As the annual models are 

developed, they could be used to further assess water quality in Chatfield Reservoir and 

help determine if water quality has been adversely impacted by reallocation.  If adverse 

impacts are identified, the model could be used to conduct scenario testing of possible 

water quality mitigation measures.  If core objectives are threatened, a dynamic water 

quality model could be used to scope out the water quality concern, and, if appropriate, 

identify mitigation measures that could be implemented.  Mitigation measures to manage 

water quality could include, but are not limited to:  

• Altering inflow and outflow to better manage flushing flows and hydraulic 
residence time; and  

• Implementing “structural” measures to reduce hypoxia (e.g., aeration, mixing, and 
bottom-withdrawal).  

 
The following identifies objectives and decision points for water quality modeling 

regarding the Chatfield Reservoir reallocation. 

Modeling Objective 1 – Annually Apply the Dynamic Water Quality Model to Chatfield 
Reservoir to Assess Water Quality Impacts from Reallocation and Report the Findings 

• Water quality monitoring, modeling and results will be included in an Annual 
Water Quality Modeling Report completed by the Chatfield Water Providers, in 
cooperation with the CWA, that includes the results from data obtained from the 
monitoring and modeling, assesses the information, and identifies potential water 
quality impacts resulting from reallocation.  

• The Annual Water Quality Modeling Report will be presented to the TAC by no 
later than March 1 of the year following the year the monitoring report addresses.  
The TAC will review the report and make recommendations to the PCT regarding 
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the water quality assessment findings, significant impacts, and potential 
mitigation measures if necessary.  

• The PCT will consider the recommendations of the TAC and determine if the 
reallocation has had a significant adverse effect on the water quality of Chatfield 
Reservoir based on the model results, the Annual Water Quality Modeling Report, 
and recommendations from the TAC and agencies.  The determination of the PCT 
will be forwarded to the Corps for concurrence or comment. 

Modeling Objective 2 – If the PCT Concurs with the Recommendation from the TAC that 
Significant Adverse Water Quality Impacts from Reallocation are Identified, Use the 
Water Quality Model to Evaluate Possible Mitigation Measures that can be Implemented 
to Address Identified Water Quality Impacts  

• TAC would identify possible water quality mitigation measures that can be 
implemented to address water quality impacts.  

• The water quality model from Modeling Objective 1 would be used by the 
Chatfield Water Providers to scenario test the effectiveness of possible mitigation 
measures identified by TAC.  The results would be reported to TAC. 

• TAC would review the results of the scenario tests and report on the effectiveness 
evaluation of possible water quality mitigation measures and recommend to the 
PCT mitigation measures to be implemented. 

• PCT would provide comment/agreement on water quality mitigation measures to 
be implemented and submit recommendations for those mitigation measures to be 
implemented by the Chatfield Water Providers to the Corps for concurrence. 

 

Modeling Objective 3 – Evaluate the Effectiveness of the Implemented Mitigation 
Measures 

• Determine the effectiveness of implemented water quality mitigation measures 
evaluated from collected water quality data and water quality modeling.  The 
findings would be included in the Annual Water Quality Monitoring Report and 
Annual Water Quality Modeling Report prepared by the Chatfield Water 
Providers and would be presented to TAC. 

• TAC would review and comment on the effectiveness of implemented water 
quality mitigation measures in addressing water quality impacts and identify if 
additional mitigation measures should be considered if necessary, and would 
make recommendations to PCT. 

• Based on the model results, the Annual Water Quality Modeling Report, and 
recommendations from TAC and the agencies (e.g., EPA and CDPHE), PCT 
would determine annually by May 1 if current mitigation measures need to 
continue to be implemented, if current mitigation measures need to be adjusted, if 
new mitigation measures need to be implemented, and if new mitigation measures 
need to be tested; and, if so, which new mitigation measures should be tested.  
The PCT will submit recommendations to the Corps for concurrence.   
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Feedback and Learning 
The following actions will be taken to provide feedback and learning opportunities 

regarding the Chatfield Reservoir reallocation. 

• Determine if mitigation actions need to be taken based on an assessment of 
collected water quality data and findings of the modeling.  

• If mitigation actions are needed, use modeling to identify effective and reasonable 
actions that can be implemented.  

• Properly implement selected water quality mitigation actions.  
• Assess implemented water quality mitigation actions for effectiveness.  
• As necessary, adjust implemented mitigation actions or implement new mitigation 

actions as determined by effectiveness assessments.  
• Continue water quality monitoring and mitigation actions as needed.  
• Determine when monitoring, modeling, or mitigation is no longer needed. 

 

Critical Low Flows 
Appendix J of the FR/EIS determined that the proposed Chatfield Reservoir 

reallocation could potentially reduce critical low flows in the South Platte River 

immediately downstream of Chatfield Dam by storing an average of 19 AF of water 

annually instead of releasing the water to the river during critical low-flow periods 

(Appendix J, Section 3.4).  Appendix J also stated that it is difficult to determine if an 

average annual reduction of 19 AF of discharge from Chatfield Dam during critical low-

flow periods will have significant adverse impacts on water quality in the South Platte 

River because the calculated critical low flows in the South Platte River quickly increase 

in a short distance downstream of Chatfield Dam. 

The relatively small amount of water (19 AF), the relatively short reach of potentially 

affected river (about 1 mile), and relative infrequency of occurrence of the critical low-

flow periods (currently an average of about 4 days per year) raises uncertainties regarding 

the potential effects on water quality associated with the estimated annual storage of 19 

AF during crucial low-flow periods in the South Platte River below Chatfield Dam. 

The existing critical low flows for water quality management of the South Platte 

River immediately downstream from Chatfield Reservoir are taken to be the monthly 

acute low flows identified by modeling for the “Below Chatfield” site as part of the 

nitrate total maximum daily load (TMDL) developed for Segment 14 (Appendix J, 
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Section 3.3.1 and Table 3-3).  The nitrate TMDL for Segment 14 was deemed most 

sensitive to possible changes in critical low flows in the South Platte River downstream 

of Chatfield Reservoir and, therefore, is used here as the critical low-flow target for the 

reach of the South Platte River between Chatfield Dam and Marcy Gulch.  The critical 

low flows for this reach are shown in Table 2. 

Table 2.  Acute (1-day) low flows for the 10-year period October 1, 1999 through 
September 30, 2000 for the South Platte River below Chatfield Dam to Marcy Gulch 
(from Appendix J of FR/EIS).  

Location 

Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Below Chatfield (cubic feet per 
second) 

0.2 0.3 0.4 0.7 5.3 2.0 0.2 0.6 0.2 0.1 0.1 0.2 

 
In order to avoid potential adverse effects on water quality during critical low-flow 

periods, the Chatfield Water Providers will pass flows through Chatfield Dam to the 

South Platte River during storage events that occur during critical low flows or would 

cause critical low flows.  The passed flow will equal the critical low flow for the month 

(Table 2), as measured at the Below Chatfield Gage (PLACHACO Gage).  The 

occurrence of critical low flows will be determined by monitoring the Below Chatfield 

Gage and the critical low flows in Table 2.  Flows measured by this gage are posted by 

the Colorado Division of Water Resources at 

http://www.dwr.state.co.us/SurfaceWater/data/detail_graph.aspx?ID=PLACHACO and 

are accessible by the public. 

The Chatfield Water Providers also have the option of performing studies and 

monitoring to determine the effects of storage in the reallocated space on water quality 

during critical low flows or at times that would reduce existing flows to critical low flows 

or lower.  This approach requires the following: 

• Submission by the Chatfield Water Providers to the TAC of a proposed study and 
monitoring approach. 

• Review and comment by the TAC of the proposed study and monitoring approach 
with recommendations to the PCT. 

• Approval of the study and monitoring approach by the PCT including any 
requested changes to the proposed study and monitoring approach. 
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• Implementation of the approved study and monitoring by the Chatfield Water 
Providers. 

• Reporting by the Chatfield Water Providers to the TAC on the results of the 
approved study and monitoring. . 

• Determination and identification by the TAC  regarding the need for any 
measures to avoid, minimize, or compensate for any adverse effects on water 
quality associated with storing water in Chatfield Reservoir during critical low-
flow periods.  This determination will be based on the results of the approved 
study and monitoring approach.  Recommended mitigation measures are also 
submitted if necessary. 

• TAC submits recommendations to PCT for review and approval.  PCT provides 
input and/or approval of TAC recommendations and forwards recommendations 
to the Corps for concurrence. 

• Development by the Chatfield Water Providers, in coordination with the TAC, of 
any required mitigation measures.  All mitigation measures would have been 
approved by the Corps in the recommendations by the PCT to the Corps. 

• Implementation of all approved mitigation measures by the Chatfield Water 
Providers. 

• Annual monitoring of mitigation measures and reporting on their success or 
needed corrective actions to the Corps. 

• Implementation and monitoring of any required corrective actions and reporting 
on their success to the Corps. 

 
As described above, the Chatfield Water Providers will pass flows through Chatfield 

Dam to the South Platte River during storage events that occur during critical low flows 

or would cause critical low flows until an alternate plan supported by the above-described 

studies and monitoring is approved by the Corps. 

Operations 
There is an interest by the Chatfield Water Providers (organized as the Chatfield 

Reservoir Mitigation Company), the State of Colorado, and the Corps to determine if the 

reallocated storage in Chatfield Reservoir can be operated in a manner to reduce adverse 

effects on the target environmental resources and recreation or enhance these resources 

while still meeting the needs of the Chatfield Reservoir reallocation.  The estimate of 

impacts on the target environmental resources is based on the maximum potential impact 

associated with the selected alternative.  The maximum impact assessment conservatively 

assumes that any of the target environmental resources that will be inundated (i.e., occur 
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below an elevation of 5,444 feet msl) will be lost.  It is anticipated that some of these 

maximum estimated impacts are unlikely to occur for the following reasons: 

• The reallocation storage will not be completely full every year; 
• The reallocation storage will not remain full in the years it does fill; and 
• Some vegetation, particularly between 5,439 feet and 5,444 feet msl, will likely 

tolerate infrequent and/or short-term flooding and will not be lost. 
 

The Tree Management Plan (Appendix Z of the FR/EIS) and discussion in this AMP 

proposes the removal of trees up to 5,439 feet msl, assuming that all trees below 5,439 

feet msl will be lost to inundation.  For areas between 5,439 and 5,444 feet msl, an 

adaptive management approach will be used that entails leaving these trees in place and 

monitoring the trees for signs of severe stress and mortality; and removing unhealthy and 

dead trees from this area on an as-needed basis to eliminate potential risks to visitor and 

dam safety/operations. 

For the purposes of the CMP, it is estimated that about 10 percent of the impacts are 

either unlikely to occur or will be offset by newly established vegetation.  Of the 

estimated 616 acres of vegetation that will be lost to inundation under the selected 

alternative, a net increase of about 31 acres of vegetation, or about 5 percent of the 

estimated lost vegetation, is expected to develop above 5,444 feet as discussed in Section 

4.6 of the FR/EIS.  As discussed above, the impacts have been conservatively estimated 

and it is estimated that, similar to the net expected gains in vegetation, about 5 percent of 

the conservatively estimated impacts will not occur.  Monitoring will determine if the last 

10 percent of impacts occur (gains in vegetation and overestimation of impacts), and the 

CMP will be adjusted (increased or decreased mitigation) to match the impacts.   

Two operational approaches are currently being considered to minimize impacts on 

environmental and recreational resources and are described below.  It is possible the 

elements of these two potential approaches could be combined to develop a single 

operational scenario, or another operational scenario could be developed. 
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Core Objectives 
The following core objectives are established for the operations plan: 

1. Determine a target elevation range and seasonal schedule of storage and releases 
that would minimize adverse effects on the target environmental resources and 
recreation. 

2. Determine operations that could meet the target elevation and seasonal schedule 
of storage and releases on a “best effort” basis without adversely affecting the 
yield of the Chatfield Water Providers as identified in this reallocation project. 

3. Annually monitor the effects of storage in the reallocated space on the target 
environmental resources. 

4. Continue to explore ways to adjust operations as circumstances allow minimizing 
adverse effects on the target environmental resources and recreation. 

5. Provide feedback and revisions as needed to the CMP regarding the need for more 
or less mitigation based on operation of the reallocated storage. 

 

Uncertainties 
Adaptive management will be used to address uncertainties associated with the 

effects of inundation and operations of the reallocated storage.  The uncertainties 

associated with the effects of inundation are discussed in the previous sections on the 

Target Environmental Resources and the Tree Management Plan.  The uncertainties 

associated with operations include: 

• How a coordinated operations plan could affect project yield. 
• If a target elevation range for water surface elevations and a schedule for water 

storage and releases for the reallocated space can be identified that could benefit 
the target environmental resources and recreation. 

• How frequently the Chatfield Water Providers are able to meet the objectives of 
an operations plan designed to minimize adverse impacts and/or benefit the target 
environmental resources and recreation.  

• Changes in water law or water administration. 
• Changes in water availability due to climate change or other phenomena.  
• Changes in the Chatfield Water Providers. 
• Changes in the Chatfield Water Providers’ needs or relative allocations of storage.   
• Changes in the Chatfield Water Providers’ water systems, which could affect 

operations. 
• Results from monitoring that provide ongoing information on the effects of 

inundation on the target environmental resources. 
• Effects on other resources that need to be considered in reservoir operations (e.g., 

weeds, water quality, and downstream aquatic habitat). 
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Contingencies 
As part of this AMP, the PCT and the Chatfield Reservoir Mitigation Company will 

explore ways to adjust their management and operation of the reallocated storage to 

further minimize impacts on the target environmental resources considering system 

constraints and project yield.  The ability to minimize these impacts may be opportunistic 

and/or programmatic.  However, these opportunities also may be limited by water rights, 

costs, or other constraints.  Opportunistic operations to minimize impacts associated with 

inundation that will be explored by the Chatfield Reservoir Mitigation Company include: 

• Reducing water elevations at Chatfield Reservoir to a targeted elevation range 
during the growing and recreation season; 

• Moving water from Chatfield Reservoir to other facilities when water levels are 
above a targeted elevation range during the growing and recreation season; and 

• Developing an agreement and an accounting system among the Chatfield Water 
Providers and other Chatfield Reservoir users (e.g., Denver Water) that would 
allow storage exchanges in other facilities to be repaid at Chatfield Reservoir 
outside of the growing season when water elevations at the reservoir are above a 
targeted elevation range during the growing and recreation season.   

 
A preliminary operations plan follows. 

A. Each Chatfield Water Provider is Responsible for its Own Operations 
a. Each Chatfield Water Provider will make its own independent determination 

to use its water rights to store water in Chatfield Reservoir. 
b. Each Chatfield Water Provider will be responsible for informing the State 

Engineer daily of exercising its water rights to store or release water from 
Chatfield Reservoir. 

c. Each Chatfield Water Provider will keep its own accounting and do its own 
reporting to the State Engineer as requested by the State Engineer. 

d. The State Engineer’s daily compilation of the storage or release of water in 
Chatfield Reservoir by various entities (believed to be known as the Chatfield 
Check Sheet) will be shared daily with all entities having a Corps-approved 
right to store in Chatfield Reservoir. 

e. Evaporation losses on water stored in Chatfield Reservoir will be assessed 
daily upon each entity storing water in Chatfield Reservoir in proportion to the 
amount of water stored using a uniform methodology for calculating 
evaporation as determined by the State Engineer.  The evaporation loss will be 
shown on the State Engineer’s Chatfield Check Sheet. 

 
B. Conditions for the First 3 Years of Allowed Operations in Chatfield Reservoir 

a. Storage and release operations will be allowed after the recreation 
modifications necessary to ensure the appropriate recreation experience have 
been completed and the operations will be in accordance with the WSA.  
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Restrictions on storing water under the CMP are the temporary cap on storage 
above 5,442 feet in elevation until the mitigation has been fully implemented 
and implementing the mitigation per the mitigation milestones presented in 
the CMP.  However, because much of the mitigation addressed in the CMP is 
subject to this AMP and may change due to operations or experience, the 
Corps will work closely with the Chatfield Water Providers and CDNR to 
allow storage as soon as possible so long as appropriate mitigation is 
complete. 

b. During the first 3 years of operations, studies will be conducted as part of the 
AMP to determine the effects of the unrestricted operations.  The studies will 
inform the PCT of potential operational restrictions, either in the storage of 
water or releases of water, which might lessen recreational or environmental 
impacts or increase benefits of the project.  The PCT will take this information 
into account at the bimonthly operations meetings. 

c. If conditions arise during the 3-year period that indicate unforeseen 
operational actions would clearly be beneficial (e.g., releases of water to avoid 
killing large cottonwood trees), and such operations are approved by the PCT 
and are consistent with the FR/EIS and project decision document, then such 
actions will be discussed at the bimonthly meetings and may be taken in 
coordination with all Chatfield Water Providers, within system constraints and 
preservation of project yield. 

 
C. Conditions after the First 3 Years of Allowed Operations 

a. The PCT will review and revise the process for determining ongoing 
operations to ensure the issues as described below are fully considered and 
included as goals of operations. 

b. The Chatfield Reservoir Mitigation Company will give full consideration to 
procedures and programs that allow implementation of recommendations of 
the AMP studies. 

c. The AMP studies will be conducted and continue as described in the CMP.   
 

The operations plan may be modified by the Chatfield Reservoir Mitigation Company 

with input from the PCT to further minimize and avoid impacts on the target 

environmental resources and recreation.  As experience is gained from system operations, 

the Chatfield Reservoir Mitigation Company will review the existing operations plan and 

give full consideration to future operations to take advantage of any practicable 

opportunities to further minimize impacts on the target environmental resources and 

recreation.  Any revised operations plan will be submitted to the PCT for review to be 

forwarded to the Corps for approval, and will include the following: The operations plan 

is an ongoing and iterative process by the Chatfield Reservoir Mitigation Company, the 

PCT, and the Corps.  As the primary operator of Chatfield Reservoir, the Corps will have 
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final approval of proposed operations.  The PCT will include discussion and recording of 

the following items: 

• Identify the targeted elevations at various times in which water storage will be 
managed, at the Chatfield Water Providers’ option, to minimize impacts on the 
target environmental resources and/or maximize recreational benefits; 

• List criteria for the operations plan; 
• Provide an estimation of the impacts that will be avoided – expressed in EFUs; 
• List any needed changes to the CMP associated with the operations plan; 
• Provide a description of constraints and exceptions that affect the operations plan; 
• Suggest future refinements to the operations plan;  
• Consider system constraints and effects on project yield; and 
• Consider effects on recreation associated with the operations plan. 

 
The operations plan may be designed to minimize impacts on the target 

environmental resources between the new ordinary high water mark and 5,444 feet in 

elevation.  For the purposes of implementing the CMP, it has been assumed that the last 

increment (10 percent) of off-site mitigation may not be needed due to conservative 

impact assumptions previously described, and its need will be based on the results of 

monitoring and adaptive management.  If the Chatfield Reservoir Mitigation Company 

determines that the proposed operations plan or a revised operations plan is not 

practicable, the Chatfield Reservoir Mitigation Company may be unable to obtain credit 

for avoided impacts.  In this case, the CMP will provide mitigation for the maximum 

estimated impacts expressed in EFUs, and the CMP mitigation milestone schedule will be 

revised to reflect the need to provide 100 percent of the maximum estimated mitigation 

identified in Section 7.2 of the CMP.  The maximum estimated impacts can be revised by 

the Corps based on information submitted by the Chatfield Reservoir Mitigation 

Company demonstrating the maximum impacts estimated to occur have not occurred 

and/or are unlikely to occur. 

Collective Operational Scenario that Could Reduce Environmental Impacts 
The Chatfield Water Providers have worked with representatives from the EPA and 

Colorado Water Conservation Board to develop and evaluate a range of potential 

mitigation scenarios for operating the reallocated storage in a manner that has the goal of 

minimizing impacts on environmental resources while meeting the needs of the Chatfield 
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Water Providers for use of the reallocated storage.  After evaluating a variety of 

operational scenarios, the EPA and Chatfield Water Providers focused on one potential 

operational scenario that appears to come closest to meeting these goals.  The following 

is a description of this potential operational scenario, the benefits it could provide, the 

steps needed to determine the feasibility of implementing the scenario, and how 

implementation of the scenario would affect the CMP.  While this potential operational 

scenario may be worked out in the future, there are no guarantees or agreements in place 

that would require this scenario to be implemented.  The FR/EIS evaluated impacts 

without assuming such a scenario would occur.  If this particular scenario does not occur, 

there would no additional adverse impacts compared to what has been evaluated in the 

FR/EIS.   

The operational scenario under consideration is intended to cooperatively manage 

water stored in the reallocated space at a potentially higher reservoir level.  Per a 1979 

agreement with the State of Colorado (1979 agreement), Denver Water makes its “best 

efforts” to manage its water stored in Chatfield Reservoir to maintain reservoir levels 

above 20,000 AF of storage between May 1 and August 31 (summer season) to benefit 

reservoir recreation.  Management of these water levels has also benefited the target 

environmental resources of wetlands and riparian habitat.  Denver Water’s commitments 

under the 1979 agreement would be unchanged by the potential future operational 

scenario being proposed. 

The historical management of Chatfield Reservoir has led to the development of 

wetland and riparian habitats, including extensive cottonwood woodlands, around the 

upper portions of the reservoir.  The historical management and Denver Water’s best 

efforts under the 1979 agreement have accomplished two key management objectives 

during the summer season: 1) maintained relatively high reservoir levels, and 2) 

minimized fluctuation.  The EPA and Chatfield Water Providers are hopeful that more 

frequent higher reservoir levels during the summer season in the reallocated space should 

lead to the development of similar resources in the future. 

As proposed, the operational scenario would involve all of the Chatfield Water 

Providers implementing “collective operations” of the reallocated storage using the 
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Chatfield Water Providers’ best efforts to maintain water levels at or above a new target 

water level elevation during the same summer season of May 1 to August 31.  Since the 

water rights for the water that would be stored by the Chatfield Water Providers in the 

reallocated storage space have a fairly junior priority for storage (i.e., the Chatfield Water 

Providers would on average be able to fill the entire reallocated space less than 50 

percent of the time), in some years the Chatfield Water Providers would not have the 

legal priority and/or physical availability of water to store water in the reallocated space.  

To potentially keep water levels higher during the summer season, other water 

sources and storage capabilities would be needed to supplement the Chatfield Water 

Providers’ ability to store water in the reallocated space.  The only water provider 

capable of providing this supplemental storage water is Denver Water.  The Chatfield 

Water Providers have had discussions with Denver Water regarding a possible 

cooperative operational scenario where Denver Water would store water in unused 

reallocated storage space when it has water available that cannot otherwise be managed, 

and would withdraw its water when needed.  For instance, Denver Water has a minimum 

flow requirement on the South Platte River between Strontia Springs Reservoir and 

Chatfield Reservoir.  Occasionally, Denver Water’s existing pool in Chatfield Reservoir 

is insufficient to manage the minimum flows.  During those conditions, Denver Water 

could store its minimum flows in available reallocated space.  Denver Water also has a 

1977 storage right for Chatfield Reservoir, which is senior to the storage rights of the 

Chatfield Water Providers.  There would be occasional opportunities to store water in 

available space using Denver Water’s 1977 Chatfield Reservoir storage right.  These 

operations would be on an “as available” basis; there would be no requirement for 

Denver Water to store water in the reallocated space, and no expectation as to how or 

when the water would be withdrawn.  

This cooperative operational scenario, which would increase water levels during the 

summer season in some years, while meeting the needs of those storing water in the 

reallocated space, will require cooperation and other multifaceted negotiations between 

the Chatfield Reservoir Mitigation Company and Denver Water.  In preliminary 

discussions between Denver Water and the Chatfield Water Providers, Denver Water 
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officials have determined that they may be open to participating in the operational 

scenario, but need to perform further analysis to ensure that participation in the 

operational scenario will have no adverse impact on Denver Water.   

Denver Water officials would like to discuss Denver Water’s role in the scenario with 

the CDNR.  Similarly, the Chatfield Reservoir Mitigation Company needs to coordinate 

with the Corps to determine if Denver Water’s storage in the reallocated space would 

affect the approved cost of storage for the Chatfield Water Providers.  The Chatfield 

Water Providers are in discussions with Colorado State Parks, which could also shape 

this operational scenario.  Any proposal is subject to Corps’ approval.  

If the cooperative operational scenario were implemented and successful at reducing 

impacts on the target environmental resources, implementation of the CMP would need 

adjustment to compensate for fewer impacts on the target environmental resources.  The 

Chatfield Reservoir Mitigation Company will be responsible for any adjustment of the 

CMP associated with the operational scenario.  Impacts and gains would be estimated 

using EFUs as described in Section 4.0 of the CMP.  

The CMP would be adjusted to address: 

• The estimated EFUs of temporary loss; 
• The proposed mitigation for temporary loss; 
• Any additional adjustments to compensatory mitigation associated with 

implementation of the operational scenario (e.g., a gain in target environmental 
resources); and 

• Other issues that may arise with implementation of the cooperative operational 
scenario.  

 
Any adjustment to the CMP will be documented in a formal request to the PCT for its 

approval and will include the information required for such a request as stated in Section 

7.5.1 of the CMP.  Implementation of the operational scenario would be subject to the 

same mitigation objectives (Section 5.0), monitoring (Section 7.4), reporting (Section 

7.4.1), and adaptive management (Section 7.5) requirements as other mitigation measures 

undertaken with implementation of the CMP. 
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Aquatic Life and Fisheries  
Within Chatfield Reservoir, the CPW currently conducts a walleye broodstock 

program that includes an annual egg-taking process used to populate multiple Colorado 

reservoirs with the popular game fish.  Since an abrupt release of pool levels has been 

shown in the past to have significant adverse impacts on walleye reproductive success, 

the Coordinated Reservoir Operations Plan is expected to include a provision to limit the 

release of water stored in the reallocated pool during critical seasonal periods.  The 

critical period for the walleye broodstock program is from March 1 to April 15.  

Monitoring by CPW will be used to verify that the provisions of the Coordinated 

Reservoir Operations Plan limiting the magnitude of releases from the reallocated pool 

provide the desired protections from adverse release events or will inform if adjustments 

to operations are needed to benefit the walleye broodstock program. 

While downstream aquatic habitat is not anticipated to be significantly negatively 

affected by the reallocation, it is a concern by CPW that deserves attention under this 

AMP.  At a minimum, the Chatfield Water Providers will work closely with CPW and 

others to ensure the flows are not negatively impacted from current conditions in order to 

minimize any potential for adverse impacts.  Additionally, the release of water stored in 

the reallocated pool by the Chatfield Water Providers throughout the year, but especially 

in the summer and fall, has the potential to benefit the South Platte River downstream of 

Chatfield Reservoir during the periods when aquatic life and fisheries are stressed from 

either low flows, high temperatures, or both.  The Coordinated Reservoir Operations Plan 

is expected to include a provision addressing this potential benefit and encouraging the 

strategic timing of releases from the reservoir to be made such that the beneficial effects 

of such releases are maximized to the extent feasible while fully meeting the needs of the 

Chatfield Water Providers.  This operation also will be monitored using information 

routinely collected by CPW to determine if adjustments in the operations can increase the 

likelihood of providing benefits to downstream aquatic habitat. 
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Core Objectives 
The following core objectives are established for the aquatic life and fisheries under 

this AMP: 

1. Determine a target seasonal schedule of releases and maximum flow rate that 
would minimize adverse effects on CPW’s walleye broodstock program and that 
can be implemented in the operations plan on a “best efforts” basis without 
adversely affecting the yield of the Chatfield Water Providers. 

2. Determine operations that could promote strategic releases from Chatfield 
Reservoir to reduce the stressors on the aquatic habitat and therefore benefit the 
South Platte River downstream of Chatfield Reservoir on a “best efforts” basis 
without adversely affecting the yield of the Chatfield Water Providers. 

3. Annually monitor the aquatic life and fisheries provisions of the operations plan 
for effectiveness. 

4. Continue to explore ways to adjust operations as circumstances allow to minimize 
adverse effects and maximize benefits to the aquatic life and fisheries within and 
below the reservoir. 

5. Provide feedback and revisions as needed regarding the need for possible 
adjustments to the operations plan based on the ongoing experiences operating the 
reallocated storage pool. 

 

Uncertainties 
Adaptive management will be used to address uncertainties associated with the 

effects of operations of the reallocated storage related to the walleye broodstock program 

and to the aquatic life and fisheries in the South Platte River below Chatfield Reservoir.  

The uncertainties associated with operations related to aquatic life and fisheries include: 

• How the provisions of a coordinated reservoir operations plan relating to aquatic 
life and fisheries would affect project yield of the Chatfield Water Providers. 

• Factors other than reservoir operations that could adversely affect the success of 
the walleye broodstock program or the health of the walleye populations within 
Chatfield Reservoir. 

• Factors other than releases from Chatfield Reservoir that could adversely affect 
the aquatic life and fisheries of the South Platte River below Chatfield Reservoir 
such as alterations in flow from changes in water use by others, climate change, 
threats to aquatic life such as disease or invasive species, flood events, toxic 
spills, and increased public use. 

• Given the mix of Chatfield Water Providers, their differing needs, and the legal 
and physical availability of water to store in the reallocated space, how frequently 
the Chatfield Water Providers will be able to meet the objectives of an operations 
plan that includes downstream releases designed to minimize adverse impacts 
and/or benefit aquatic life and recreation?  
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• Changes in the Chatfield Water Providers’ water systems that could affect 
operations.  

• Changes made to the physical habitat of the South Platte River from habitat, 
drainage, or flood improvement projects. 

• Future water demands unrelated to this project, which could change flow patterns 
in the South Platte River and impact aquatic life. 

 

Contingencies  
The following iterative process will be used to address uncertainties associated with 

aquatic life and fisheries: 

• The operations plan includes multiple regularly scheduled meetings involving the 
CPW, Chatfield Water Providers, and others where the current conditions relating 
to operations will be discussed and future operational actions will be forecasted. 

• Monitoring the status of the aquatic life and fisheries both within and downstream 
of Chatfield Reservoir are part of the regular activities conducted by CPW.  CPW 
will share this information with the Chatfield Water Providers at the periodic 
operations meetings. 

• CPW will be given the opportunity at the operations meetings to discuss the status 
and make recommendations for improvements of operations at Chatfield 
Reservoir relating to both the walleye broodstock program and the fishery in the 
South Platte River downstream of Chatfield Reservoir.   

• Any alterations to the operations plan related to aquatic life and fisheries can be 
proposed, discussed, and mutually agreed upon by the CPW, Chatfield Water 
Providers, and Corps as part of the regular business of the operations meetings.    
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Background 
The proposed reallocation of storage at Chatfield Reservoir is predicted to result in a greater 

magnitude and frequency of reservoir level fluctuations compared to historical reservoir 

operations.  Historically, water levels at Chatfield Reservoir fluctuated a maximum of about 9 

feet.  Alternative 3 for the proposed reallocation is estimated to have a maximum fluctuation of 

up to 21 feet (Draft FR/EIS, Table 4-7).  However, the maximum conservation pool elevation 

with reallocation of 5,444 feet mean sea level (msl) would be infrequently reached.  For about 82 

percent of the days for the period of record, stored water would not reach 5,444 msl (Draft 

FR/EIS, Table 4-7).  Based on the range of values between the first and third quartile of data for 

all years in the period of record combined, the fluctuation with reallocation (Alternative 3) would 

increase up to 7.1 feet (Draft FR/EIS, Figure 4-16).  Within the growing season, the reallocated 

pool level during an average year would approximate 5,440 feet msl with fluctuations of about 

plus or minus 2 feet (Draft FR/EIS, Figure 4-15). 

Purpose 
This report examines the fluctuation zones of reservoirs in the region to help determine the 

range of potential conditions that could occur within the expanded fluctuation zone at Chatfield 

Reservoir.  Some of the comments on the Draft FR/EIS expressed concern regarding the 

appearance and characteristics of the fluctuation zone associated with reallocation.  These 

comments characterized the future expanded fluctuation zone as a bathtub ring, mudflat, and area 

dominated by weeds.  This report provides additional information on the range of possible 

conditions for the new fluctuation zone and the likely characteristics of the fluctuation zone of 

Chatfield Reservoir associated with reallocation.   

Approach 
The fluctuation zones of the following reservoirs were assessed for this study: 
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• Barr Lake 

• Bear Creek Lake 

• Cherry Creek Reservoir 

• Jackson Reservoir 

• John Martin Reservoir 

• Pueblo Reservoir 

Chatfield Reservoir was also visited to confirm past observations.  These reservoirs were 

selected because they have a variety of characteristics in common with Chatfield Reservoir and 

exhibit diversity in the range of reservoir fluctuations (Table 1).  Each reservoir is somewhat 

unique with characteristics formed by the landscape in which it occurs and how the reservoir is 

operated.  However, all of these reservoirs have some characteristics in common with Chatfield 

Reservoir.  All of the reservoirs reviewed occur within the plains of eastern Colorado and have 

managed recreation associated with the reservoir and its fluctuation zone.  Each reservoir was 

visited in October 2012.  The site review focused on examining the fluctuation zone for type of 

substrate (sand, mud, gravel, cobble, or rock); vegetation establishment; weeds; and general 

appearance.  The year 2012 presented a great opportunity to assess the fluctuation zones of these 

reservoirs.  The unusually high snowpack and runoff of 2011 filled most reservoirs and the 

unusually dry conditions of 2012 substantially lowered the reservoirs.  These back-to-back 

extremes facilitated a review of the characteristics of exposed fluctuation zone. 

Table 1.  Comparison of reservoirs reviewed. 

Reservoir 

Surface 
Water 
(acres) 

Park 
Management Recreation 

Annual 
Visitation1 

Use of 
Water 
Stored 

Degree of 
Reservoir 

Fluctuation 

On-
Channel/ 

Off-
Channel 

Barr Lake 1,950 CDPW Boating, 
fishing, 
wildlife 
observation, 
waterfowl 
hunting, 
hiking trails, 
picnicking, 
environmental 
education, 
and 
equestrian 
trails 

104,912 Irrigation Large Off-
channel 
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Reservoir 

Surface 
Water 
(acres) 

Park 
Management Recreation 

Annual 
Visitation1 

Use of 
Water 
Stored 

Degree of 
Reservoir 

Fluctuation 

On-
Channel/ 

Off-
Channel 

Bear 
Creek 

110 City of 
Lakewood 

Bike, hike, 
and 
equestrian 
trails; fishing; 
boating; 
picnicking; 
and wildlife 
observation 

450,000 Flood Minor On-
channel 

Chatfield 1,423 CDPW Bike, hike, 
and 
equestrian 
trails; fishing; 
boating; 
picnicking; 
camping; 
marina; hot 
air balloon 
port; 
environmental 
education; 
swim beach; 
and model 
airplane field 

1,505,499 Flood; 
water 
supply 

Moderate On-
channel 

Cherry 
Creek 

880 CDPW Bike, hike, 
and 
equestrian 
trails; fishing; 
boating; 
picnicking; 
camping; 
marina; swim 
beach; and 
wildlife 
observation 

1,437,452 Flood Moderate On-
channel 

Jackson  2,511 CDPW Boating, 
fishing, 
wildlife 
observation, 
hunting, 
camping, 
picnicking, 
and swim 
beach 

162,345 Irrigation Large Off-
channel 

John 
Martin 

11,444 CDPW Boating, 
fishing, 
wildlife 
observation, 
picnicking, 
camping, 
hiking, 
hunting, and 
swim beach2 

147,533 Flood;  Large On-
channel 
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Reservoir 

Surface 
Water 
(acres) 

Park 
Management Recreation 

Annual 
Visitation1 

Use of 
Water 
Stored 

Degree of 
Reservoir 

Fluctuation 

On-
Channel/ 

Off-
Channel 

Pueblo 5,399 CDPW Boating; 
fishing; 
wildlife 
observation; 
bike, hike, 
and 
equestrian 
trails; 
picnicking; 
swim beach2, 
and marinas. 

1,804,805 Flood; 
water 
supply 

Large On-
channel 

1All visitation is for FY 2009-2010 except for Chatfield, which is 2006-2007, Cherry Creek, which is for 2007-2008, and Bear 
Creek which is for 2011. 
2Swim beach at this park is located below the dam. 
 

The review of the reservoir fluctuation zone focused on areas at each reservoir that are 

managed for recreation and were readily accessible.  Vegetation considered weeds are those 

species listed on the State of Colorado’s noxious weeds list 

(www.colorado.gov/cs/Satellite/ag_Conservation/CBON/1251618780047; accessed October 27, 

2012).  Although not listed on the state’s noxious weed list, cocklebur (Xanthium strumarium) 

was also considered a weed because it is not native, frequently invades drawdown areas, and its 

bristly fruits can be a nuisance to recreationists.  Photos of key characteristics were taken at each 

reservoir and are presented in this report. 

Report Organization 
This report first presents observations on each of the six reservoirs assessed in separate 

sections.  The soils (substrate of the fluctuation zone), weeds, and vegetation within the 

fluctuation zone are discussed for each reservoir reviewed.  The final section of this report 

presents comparisons of the characteristics of the fluctuation zones of the reservoirs reviewed 

with Chatfield Reservoir and based on these comparisons discusses what is likely to occur in the 

fluctuation zone of the reallocated flood control pool of Chatfield Reservoir.  Photos showing 

characteristics of the fluctuation zone are presented in Appendix A. 

Barr Lake 
Barr Lake occurs at the northeastern edge of the Denver metropolitan area (Figure 1).  Barr 

Lake is an off-channel reservoir that is filled by the O’Brian Canal that diverts water from the 

http://www.colorado.gov/cs/Satellite/ag_Conservation/CBON/1251618780047
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South Platte River.  Water is stored in the lake for irrigation.  Reservoir levels fluctuate 

substantially each year in response to irrigation deliveries and filling.  The reservoir and lands 

surrounding the reservoir are managed as Barr Lake State Park. 

Soils 
At the time of observation, the elevation of the water in Barr Lake was very low and portions 

of what is typically lake bottom were exposed (Photo 1).  The soils of the fluctuation zone are 

comprised of sand.  The only muddy areas observed were exposed lake bottom next to the open 

water. 

Weeds 
Scattered patches of weeds were observed within the fluctuation zone.  Small patches of 

cocklebur and scattered individuals of puncturevine (Tribulus terrestris) were observed within 

the fluctuation zone.  Spiney cocklebur (Xanthium spinosum), but not the common cocklebur 

observed at Barr Lake is on the state “watch list” and puncturevine is on the State “C List” 

(widespread; stopping the continued spread not practicable). 

Other Vegetation 
Much of the upper portions of the fluctuation zone is vegetated with herbaceous species 

commonly associated with moist soils and drawdown areas.  Smartweed (Polygonum spp.) and 

suckleya (Suckleya suckleyana) comprised most of the vegetation (Photos 2 and 3).  The 

vegetation was generally low in stature.  The suckleya had a prostrate growth form and the 

knotweed formed dense patches 1 to 2 feet tall.  Cottonwoods along the shoreline showed 

obvious high water marks, indicating that the trees had been inundated for some period of time 

about 2 to 3 feet deep (Photo 4). 

Other Observations 
The upper portion of Barr Lake is managed as a wildlife refuge with numerous bird watching 

overlooks (Photo 5).  The vegetation within the fluctuation zone appears to attract waterfowl 

(when inundated) and shore birds when exposed. 
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Bear Creek Lake 
Bear Creek Lake is in the southwest Denver metropolitan area and is formed by a dam at the 

confluence of Turkey Creek and Bear Creek (Figure 1).  The reservoir was constructed by the 

U.S. Army Corps of Engineers (Corps) for flood control.  Reservoir levels fluctuate within a 

relatively narrow range compared to the other reservoirs reviewed.  The lake and its surrounding 

lands are managed by the City of Lakewood as a park. 

Soils 
At the time of the on-site review, the exposed fluctuation zone was about 10 feet wide in 

most locations (Photo 6).  The fluctuation zone substrate is comprised of sand.  No mudflats 

were observed.  There are some fines where Bear Creek and Turkey Creek flow into the 

reservoir (Photo 8). 

Weeds 
Very little vegetation was observed within the exposed fluctuation zone.  No noxious weeds 

were observed in the fluctuation zone. 

Other Vegetation 
Minimal vegetation was observed within the fluctuation zone.  Scattered individuals of 

knotweed and goosefoot were observed (Photo 7). 

Cherry Creek Reservoir 
Cherry Creek Reservoir occurs in the southeast Denver metropolitan area and is formed by a 

dam on Cherry Creek (Figure 1).  The reservoir was constructed by the Corps.  Relative to the 

reservoirs reviewed, Cherry Creek Reservoir has a moderate degree of fluctuating water levels 

(Photo 9).  The reservoir and lands surrounding the reservoir are managed as Cherry Creek State 

Park. 

Soils 
The fluctuation zone substrate is comprised of sand, the only observed mudflat occurred on 

the delta formed where Cottonwood Creek flows into the reservoir (Photo 11).  Cottonwood 
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Creek drains the plains region of Arapahoe and Douglas counties and transports clay and silt 

sized materials to Cherry Creek Reservoir to form the mudflat delta. 

Weeds 
Very little vegetation was observed within the fluctuation zone.  The only noxious weed 

observed at the higher limits of the fluctuation zone was leafy spurge (Euphorbia esula).  

Russian olive (Elaeagnus angustifolia) occurs near the ordinary high water mark (OHWM) and 

appears to be controlled within the state park.  Leafy spurge and Russian olive are noxious weeds 

on the State “B List” (control to stop the continued spread of these species). 

Other Vegetation 
At and above the OHWM there are numerous seedlings and saplings of plains cottonwood 

(Populus deltoides subsp. monilifera)  and coyote willow (Salix exigua).  Wetland vegetation has 

become established at the mudflat/delta area at Cottonwood Creek and extensive wetlands occur 

at the upper end of the reservoir where Cherry Creek has formed a delta.  This area has been 

designated as a wetland preserve. 

Other Observations 
The exposed reservoir shoreline along much of the reservoir was about 40 to 50 feet wide 

and estimated to be about 4 to 5 feet below the OHWM.  The distance between the 

bathrooms/change facilities and the edge of the water at the swim beach was about 380 feet at 

the time of the site review (Photo 10). 

Jackson Reservoir 
Jackson Reservoir is in northeast Colorado about 8 miles north of the town of Wiggins and is 

used to store water for irrigation (Figure 1).  The reservoir is off-channel north of the South 

Platte River and is filled by the Jackson Lake Inlet Canal, which diverts water from the nearby 

South Platte River.  Jackson Reservoir is subject to widely varying water levels that produce a 

large fluctuation zone (Photo 12).  The reservoir and lands on the west and south sides of the 

reservoir are managed as Jackson Lake State Park. 
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Soils 
The fluctuation zone substrate is comprised of sand.  At the time of the site review, reservoir 

water levels had declined substantially, exposing a portion of the reservoir bottom where 

organics and fines have accumulated.  The exposed bottom formed a narrow muddy border 

around the water’s edge (Photo 13).  The soils in this area were soft and muddy, but would 

support travel.  Except for this narrow exposed area of reservoir bottom, the fluctuation zone was 

a sandy beach and not a mudflat (Photo 12). 

Weeds 
Vegetation, including noxious weeds, has established in portions of the fluctuation zone.  Salt 

cedar (Tamarisk ramosissima) seedlings occurred in concentric rings within portions of the 

fluctuation zone (Photo 17).  Salt cedar is a State “B List” species, which has been designated for 

control to stop its continued spread.  Although hundreds of salt cedar seedlings were observed, 

no mature salt cedars were observed.  Salt cedar is likely controlled by CDPW, as CDPW has 

noted that control of noxious weeds is one of the challenges faced by park management (CSP 

2010b).  Cocklebur also occurred in scattered patches within the fluctuation zone (Photo 18). 

Other Vegetation 
Portions of the fluctuation zone were vegetated (Photo 16).  All of the vegetation appeared to 

have become established during the 2012 growing season.  Commonly occurring vegetation 

includes knotweed, goosefoot, three-square (Schoenoplectus pungens), and barnyard grass 

(Echinochloa crus-galli).  Additionally, numerous cottonwood seedlings form concentric rings in 

portions of the fluctuation zone, similar to what is described above for salt cedar. 

Other Observations 
The exposed reservoir shoreline was extensive at the time of the site review.  The reservoir is 

valued for its abundant wildlife and bird watching opportunities (CSP 2010b).  At the time of the 

site review, numerous shore birds and hundreds of snow geese were using the reservoir (Photo 

14).  Jackson Lake State Park is ranked one of the “Top 15 Park Beaches” by a national camping 

service (CSP 2010b).  At the time of the site review, the walk from the change rooms and 

bathrooms was about 615 feet to the swim beach and about 280 feet from the swim beach to the 

nearest porta-potty (Photo 15). 
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John Martin Reservoir 
John Martin Reservoir is about 5 miles east of Las Animas, Colorado (Figure 1).  The 

reservoir was constructed by the Corps on the Arkansas River for flood control.  The reservoir is 

subject to widely fluctuating water levels (Photo 19).  Portions of the reservoir and lands 

adjacent to the northeast shore and below the dam are managed as John Martin Reservoir State 

Park. 

Soils 
Dakota sandstone outcrops and cliffs border the reservoir (Photo 20).  The fluctuation zone 

substrate is comprised of sand, broken sandstone, and cobble associated with the Arkansas River 

alluvium.  Similar to Pueblo Reservoir, the upper ends of inlets at John Martin Reservoir have a 

finer substrate.  Only one muddy area was observed within the state park and it occurred at the 

margin of the shoreline adjacent to the water’s edge (Photo 22).  This area supported a wetland 

with saturated soils. 

Weeds 
Similar to Pueblo Reservoir, the inlets of John Martin Reservoir support vegetation within 

the fluctuation zone, including weeds.  Cocklebur and salt cedar were commonly observed 

within the fluctuation zone within inlets (Photo 21).  Of the reservoirs reviewed for this study, 

John Martin Reservoir was the only reservoir where mature salt cedar was commonly observed 

(Photo 23). 

Other Vegetation 
The John Martin Reservoir fluctuation zone was generally void of vegetation except for the 

inlet areas described above.  In addition to cocklebur and salt cedar commonly occurring in these 

areas, vegetation also includes barnyard grass, witchgrass (Panicum capillare), three-square, and 

nut sedge (Cyperus spp.).  Similar to Pueblo Reservoir, plains cottonwoods are established on the 

tops of the cliffs that border the reservoir more than 20 feet above the reservoir water levels at 

the time of the site review (Photo 24). 
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Other Observations 
John Martin Reservoir is one of the premier birding locations in the interior Untied States, 

with about 375 resident and migratory bird species.  The reservoir has been designated by the 

Audubon Society as an “Important Bird Area” (CSP 2010c). 

Pueblo Reservoir 
Pueblo Reservoir is about 10 miles west of Pueblo, Colorado and is formed by a dam on the 

Arkansas River (Figure 1).  The reservoir was constructed by the U.S. Bureau of Reclamation.  

The reservoir is subject to widely fluctuating water levels (Photo 25).  The reservoir and portions 

of lands north, south, and below the reservoir are managed as Lake Pueblo State Park.  The 

reservoir is used to store water for municipal and industrial uses, irrigation, flood control, and 

recreation. 

Soils 
Outcrops and cliffs of shale and limestone border the fluctuation zone of Pueblo Reservoir.  

The shale, limestone, and Arkansas River alluvium combine to produce a substrate in the 

fluctuation zone that varies from large broken blocks of rock, to shards of shale and limestone, to 

finer substrates.  Most of the substrate is sand size or larger.  However, there are areas of finer 

substrate, particularly in reservoir inlets formed by drainages and washes that border the 

reservoir.  These inlet areas typically have a flatter grade than the surrounding fluctuation zone 

or in some instances may have a gradient away from the reservoir (i.e., form depressions within 

the fluctuation zone).  These flatter areas and depressions accumulate fines and typically have 

soils that are moister than the rest of the fluctuation zone, and are likely muddy at times. 

Weeds 
Weeds were observed in the scattered inlet portions of the fluctuation zone (Photos 28, 29, 

and 30).  Some salt cedar seedlings were observed within these areas, as well as more mature 

individual salt cedars scattered around the reservoir above the OHWM.  Cocklebur commonly 

occurred in the inlet portions of the fluctuation zone. 
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Other Vegetation 
Most of the Pueblo Reservoir shoreline is unvegetated.  As discussed above, the inlet portion 

of the fluctuation zone supports vegetation.  In addition to the weeds discussed above, vegetation 

in these areas also include annual sunflower (Helianthus annus), coyote willow, curly cup 

gumweed (Grindelia squarrosa), plains cottonwood, and witchgrass (Photo 27).  Water levels in 

Pueblo Reservoir fluctuates greatly.  At the time of the site review, water levels were an 

estimated 20 to 25 feet below the reservoir’s high-water elevation.  Cottonwoods and willows 

appear to become established within the fluctuation zone during periods of prolonged 

drawdowns and are subsequently inundated and killed during higher water levels (Photo 26).  

The cycle appears to repeat periodically. 

Also of note is the common occurrence of plains cottonwoods and coyote willows on top of 

the cliffs that border the reservoir (Photo 31).  It is clear from erosion, soils, and drift deposits 

that the tops of these cliffs are inundated, at least briefly, during periods of high-water levels; 

however, these areas were 20 to 25 feet higher than reservoir water levels at the time of the site 

review. 

Other Observations 
Despite the large fluctuation in reservoir water levels, Lake Pueblo State Park has about 1.8 

million annual visitors.  Of all of the state parks reviewed for this study in October, Lake Pueblo 

State Park had the most visitors observed at the time of the site review. 

Study Findings 
The review of the fluctuation zones of the reservoirs studied indicates the following that 

could be used to assess the potential conditions associated with an expanded fluctuation zone of 

a reallocated Chatfield Reservoir.  Each of the following are discussed in greater detail below: 

• Mudflats were rarely observed at any of the reservoirs reviewed and are unlikely to 
commonly be a component of the fluctuation zone at Chatfield Reservoir. 

• Noxious weeds were not commonly observed within the fluctuation zone of the 
reservoirs reviewed and are unlikely to become a significant problem for the 
fluctuation zone at Chatfield Reservoir. 

• The establishment of vegetation within the fluctuation zone can vary widely in terms 
of vegetation cover and species composition. 
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• The reservoirs reviewed provide significant wildlife habitat even with, and sometimes 
because of, their broad fluctuation zones. 

• Reservoirs with substantial elevational swings in the fluctuation zone continue to 
support substantial recreation visitation. 

Mudflats 
Mudflats were rarely observed at the reservoirs reviewed.  When observed, mudflats were 

limited to the deltas of drainages that imported fines to the reservoir, the exposed bottom of the 

reservoir, or at the heads of inlets.  Despite a wide range of geology and soils at the reservoirs, 

the substrate of the fluctuation zone was dominated by sand-sized or larger particles.  The 

consistency of the substrate lacking fines that would produce a muddy substrate is likely a 

function of water storage and wave action suspending finer material and depositing the fines in 

the reservoir bottom. 

The substrate of the fluctuation zone at Chatfield Reservoir was comprised of coarser 

material than most of the reservoirs reviewed.  Over the long term, expanding the fluctuation 

zone at Chatfield Reservoir is unlikely to change the current composition of the substrate of the 

shores of Chatfield Reservoir, which are comprised primarily of coarse sands and pea-sized 

gravel.  It may take a few years of inundation and wave action associated with reallocation to 

suspend fines within the expanded fluctuation zone and deposit them in the reservoir bottom. 

The South Platte River and Plum Creek form the two arms of Chatfield Reservoir.  Both 

drainages bring sediment into the reservoir, but Plum Creek has formed a larger delta and 

appears to import more fines into the reservoir than the South Platte River.  If mudflats were to 

form when reservoir levels were low, they would most likely be limited to the Plum Creek delta 

area.  The substrate of the beaches and shoreline of the South Platte River arms are likely to 

continue to be comprised of sands and pea-sized gravel. 

Weeds 
Noxious weeds were uncommonly observed within the fluctuation zones of the reservoirs 

reviewed.  Exceptions include areas of concentrated salt cedar seedlings observed at Jackson 

Reservoir and mature salt cedar at the higher elevations of the fluctuation zone of Pueblo and 

John Martin reservoirs.  Other noxious weed species (puncturevine, Russian olive, and leafy 
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spurge) were observed infrequently.  Although not on the state’s list of noxious weeds, cocklebur 

was observed in the fluctuation zone of Jackson, Pueblo, and John Martin reservoirs and was 

common in the inlets of John Martin and Pueblo reservoirs.  Drawdown areas can provide 

suitable habitat for cocklebur and the cocklebur fruit can be a nuisance to reservoir visitors. 

Based on the review of regional reservoirs and existing conditions at Chatfield Reservoir, 

noxious weeds are not likely to become a problem with an expanded fluctuation zone at 

Chatfield Reservoir.  With the exception of Barr Lake, the majority of the fluctuation zones 

reviewed were unvegetated.  Vegetation at these reservoirs tended to become established in 

pockets where conditions were favorable such as inlets and coves with shorelines of fairly flat 

gradients (Photos 21, 29, and 30).  At some reservoirs (John Martin, Pueblo, and Jackson), these 

favorable areas had salt cedar seedlings and mature cocklebur.  However, only John Martin and 

Pueblo reservoirs had mature salt cedar within the fluctuation zone and salt cedar was only 

common at John Martin Reservoir.  The lack of mature salt cedar at the other reservoirs could be 

a function of water levels that routinely inundate and kill the seedlings or control by CDPW, or a 

combination of these.  Regarding the potential for an increase of weeds within the Chatfield 

Reservoir reallocation fluctuation zone, the important facts are: 

• Mature salt cedars were an issue only at John Martin and Pueblo reservoirs.  These 
reservoirs are located in the lower Arkansas River where salt cedar is prevalent. 

• Salt cedar has been observed at Chatfield State Park, but to date does not commonly 
occur in the park. 

• Salt cedar does not appear to be an issue at the Denver metro reservoirs (Chatfield 
Reservoir, Barr Lake, Bear Creek Lake, and Cherry Creek Reservoir). 

Based on this information, salt cedar is unlikely to be an issue at Chatfield Reservoir.  

However, because it is a noxious weed that can readily establish in the drawdown habitat created 

by an expanded fluctuation zone, it will be important to monitor for its presence and eradicate 

any establishment.  This should be addressed in the monitoring and adaptive management plans 

for the Chatfield Reservoir reallocation. 

Similar to salt cedar, cocklebur is currently not a problem at the Denver metro reservoirs (but 

was common at Pueblo and John Martin reservoirs).  Some cockleburs were observed at Barr 

Lake, but their numbers and distribution were limited.  Drawdown areas can provide suitable 
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habitat for cocklebur establishment, and once established, can be challenging to control.  Based 

on observations at Cherry Creek Reservoir and Bear Creek Lake, it is unlikely that cocklebur 

will become a weed issue at Chatfield Reservoir.  However, similar to salt cedar, it will be 

important to monitor for its presence and eradicate any establishment.  It will be particularly 

important to control cocklebur at the swim beach and prevent cocklebur plants from producing 

fruits that would be a nuisance to swim beach users.  Periodic tilling or disking of the swim 

beach could prevent cocklebur plants from producing fruits should cocklebur plants colonize the 

swim beach.  This should be addressed in the monitoring and adaptive management plans for the 

Chatfield Reservoir reallocation. 

Weeds within the fluctuation zone can negatively affect the aesthetics and recreation users’ 

experience.  However, it is clear from the annual visitation data in Table 1 that weeds do not 

substantially impair visitation.  Pueblo Reservoir, with its widely fluctuating water levels and 

weedy inlets, has an annual visitation of more than 1.8 million visitors. 

With the exception of cocklebur and salt cedar at Pueblo and John Martin reservoirs, weeds 

were not an issue at the reservoirs reviewed.  This may be due to weed control by CDPW and the 

City of Lakewood.  If this is the case, it demonstrates CDPW’s history and ability to properly 

manage weeds within the fluctuation zone of the reservoirs, and the likely ability to do so for an 

expanded fluctuation zone at Chatfield Reservoir. 

Other Vegetation 
The establishment of vegetation within the fluctuation zone varied considerably among the 

reservoirs reviewed.  Barr Lake had the broadest distribution of vegetation within the fluctuation 

zone (Photos 2 and 3).  The other reservoirs typically had pockets of vegetation within the 

fluctuation zone, often associated with inlets and deltas.  Several observations of the reservoirs 

reviewed could apply to an expanded fluctuation zone at Chatfield Reservoir: 

• Prolonged drawdowns can lead to the establishment of vegetation within the 
fluctuation zone.  The extensive smartweed at Barr Lake and plains cottonwood and 
coyote willow saplings at Pueblo Reservoir provide examples. 

• The most commonly observed situation was a lack of living vegetation within the 
majority of fluctuation zones. 
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• Living vegetation, such as smartweed at Barr Lake, appears to be an attractant to 
wildlife.  The fruits of smartweed are used by waterfowl, shorebirds, and songbirds as 
a food source (Martin et al. 1951). 

It is challenging to estimate if vegetation will become established within the expanded 

fluctuation zone of Chatfield Reservoir due to the variation observed at the reservoirs reviewed.  

Prolonged drawdowns may lead to the establishment of cottonwoods and willows at the water’s 

edge for a few years that will then be inundated and killed as seen at Pueblo Reservoir.  

Consistent drawdowns during the growing season that provide moist soils could produce well-

developed vegetation within the fluctuation zone as seen at Barr Lake.  The most common 

situation observed at the reservoirs reviewed was the majority of the fluctuation zone void of 

vegetation with pockets of vegetation at inlets and deltas.  It is likely this will also be the 

situation at Chatfield Reservoir. 

Observations of plains cottonwoods 20 or more feet above the current water levels at Pueblo 

and John Martin reservoirs indicate these trees can become established and survive at the higher 

elevations of the reservoir fluctuation zones, even with extended drawdowns (Photos 24 and 31).  

Similar situations at Chatfield Reservoir could lead to the recruitment of cottonwoods at the 

higher elevations of the expanded fluctuation zone.  Establishment of new cottonwoods will need 

to be monitored and addressed as part of future impacts analysis and mitigation. 

Wildlife Habitat 
All of the reservoirs reviewed provide important wildlife habitat.  Barr Lake has a nature 

center and the upper portion of the lake is designated as a wildlife refuge.  The upper portion of 

Cherry Creek Reservoir is designated as a wetlands preserve.  John Martin Reservoir is 

recognized as one of the premier birding locations in the interior U.S., including the designation 

from the Audubon Society as an important bird area (CSP 2010c).  Some of these reservoirs have 

greater fluctuation than those predicted for Chatfield Reservoir, but provide great habitat for 

wildlife and bird watching opportunities.  Based on the history of these reservoirs, it is likely that 

Chatfield Reservoir will continue to provide important wildlife habitat with an expanded 

fluctuation zone. 
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Recreation 
Although recreation was not a focus of this study, it is impossible not to observe some 

recreational opportunities and constraints at the reservoirs reviewed.  There has been much 

discussion regarding the swim beach at Chatfield Reservoir and how the distance between the 

change rooms/bathrooms and the water’s edge will adversely affect the visitor’s experience.  

During the review, the distance from the bathrooms/change rooms to the water’s edge at 

Chatfield Reservoir was about 160 feet.  Two of the reservoirs reviewed (Cherry Creek and 

Jackson) had swim beaches managed by CDPW.  At Cherry Creek Reservoir, the distance from 

the bathroom/change facilities to the water’s edge was about 380 feet.  At Jackson Reservoir, the 

distance from the bathroom/change facilities to the start of the swim beach was about 615 feet 

and the closest porta-potty was about 280 feet.  Jackson Lake State Park advertises that it is 

ranked as one of the top 15 park beaches by a national camping service (CSP 2010b) and Cherry 

Creek State Park has an annual visitation of about 1.4 million (FY 2007-2008), many of whom 

use the swim beach.  It appears visitors are willing to walk greater distances if the swim beach is 

of high quality. 

The design for the new swim beach at Chatfield Reservoir calls for the beach to have the 

shortest distance feasible between the water’s edge and bathroom/change facilities.  However, it 

appears that a greater distance between facilities and the water does not necessarily correlate 

with reduced visitor use. 

The swim beach is but one example of how CDPW successfully manages the vagaries of 

reservoir fluctuations at their state parks.  Reservoirs in Colorado’s arid environment draw 

recreationists.  By their very nature, reservoir levels fluctuate and the fluctuating reservoir levels 

create challenges as well as opportunities.  Reservoir fluctuations create issues with use of boat 

ramps, docks, and marinas; fisheries; and weeds.  The fluctuating reservoir levels can also create 

habitat for shorebirds and waterfowl and provide bird watching opportunities.  Despite the 

management challenges, CDPW continues to successfully manage state parks associated with 

reservoirs in a way that is attractive to the public.  Two of the reservoirs reviewed have more 

than 1 million visitors annually (FY 2007-2008).  Management challenges associated with an 

expanded fluctuation zone at Chatfield Reservoir will arise, but it is unlikely that they will be 

issues that CDPW are not currently successfully addressing at other state parks associated with 
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reservoirs.  The monitoring, mitigation, and adaptive management plans for the Chatfield 

Reservoir reallocation will need to adequately support CDPW in its future management of 

Chatfield Reservoir. 
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Photo 1 - View of fluctuation zone from the boat ramp.

Barr Lake 

Barr Lake 

Photo 2 - Dense growth of smartweed in upper portions of the fluctuation zone.
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Photo 3 - Clumps of smartweed with prostrate goosefoot growing between the clumps.

Barr Lake 

Barr Lake 

Photo 4 - Wildlife observation platform with views of vegetated portions of the 
fluctuation zone.
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Photo 5 - Cottonwoods near the reservoir high-water elevation with water marks 
from inundation.

Barr Lake 

Bear Creek 
Lake

Photo 6 - Typical shoreline at Bear Creek Lake.
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Photo 7 - Exposed portion of Bear Creek Lake.

Bear Creek 
Lake

Bear Creek 
Lake

Photo 8 - Exposed substrate and some muddy areas at the Turkey Creek delta area.
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Photo 9 - Typical shoreline at Cherry Creek Reservoir.

Cherry Creek
Reservoir

Cherry Creek
Reservoir

Photo 10 - Swim beach with facilities patio in the foreground.
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Photo 11 - Mudflat and wetland at the Cottonwood Creek delta.

Cherry Creek
Reservoir

Jackson 
Reservoir

Photo 12 - Overview of fluctuation zone with very little vegetation.
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Photo 13 - Exposed muddy reservoir bottom next to open water and shorebirds.

Jackson 
Reservoir

Jackson 
Reservoir

Photo 14 - Snow geese along the reservoir shoreline.
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Photo 15 - Swim beach.

Jackson 
Reservoir

Jackson 
Reservoir

Photo 16 - Vegetation within the fluctuation zone.  Threesquare mixed with rows of plains
cottonwood seedlings.
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Photo 17 - A row of salt cedar seedlings.

Jackson 
Reservoir

Jackson 
Reservoir

Photo 18 - Scattered cockleburs in the foreground with salt cedar row in the background.
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Photo 19 - Overview of the fluctuation zone.

John Martin
Reservoir

John Martin
Reservoir

Photo 20 - Much of the reservoir is bordered by steep sandstone cliffs.
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Photo 21 - Cockleburs form concentric rings along the shoreline of an inlet.

John Martin
Reservoir

John Martin
Reservoir

Photo 22 - Mudflat and wetland at the head of an inlet.
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Photo 23 - Mature salt cedar at higher elevations of the fluctuation zone.

John Martin
Reservoir

John Martin
Reservoir

Photo 24 - Cottonwoods on top of the sandstone cliff 20 to 25 feet above the elevation of
the water.
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Photo 25 - Overview of the fluctuation zone.

Pueblo 
Reservoir

Pueblo 
Reservoir

Photo 26 - Cottonwoods and willows established at lower water levels and 
subsequently inundated.
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Photo 27 - Cottonwoods established at the upper portion of the fluctuation zone.

Pueblo 
Reservoir

Pueblo 
Reservoir

Photo 28 - Cocklebur (rust brown color) within the fluctuation zone of an inlet.
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Photo 29 - Overview of fluctuation zone.  Background shows how vegetation is associated
with inlets formed by draws.  The rusty brown vegetation is cockleburs and the
yellow vegetation is cottonwoods.

Pueblo 
Reservoir

Pueblo 
Reservoir

Photo 30 - Relatively bare fluctuation zone in the foreground with patches of cockleburs
(rusty brown) and cottonwoods (yellow) in the background associated with draws
and inlets.
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Photo 31 - Cottonwoods established at the top of the fluctuation zone about 20 to 25 feet
above the water level.

Pueblo 
Reservoir
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